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3.8  Poster Session 
The Poster Session provided an opportunity for the public to learn more about the technical 
issues involved in developing a remedy for the River, to learn more about modeling tools 
developed to aid in EPA’s remedy decision, and to speak one-on-one with experts spanning a 
range of disciplines.  Interpretive posters and exhibits were available for participants’ perusal at 
any time during the day, and EPA’s experts were present at their posters for a specified two-hour 
period over lunch to ensure opportunities for direct interaction between stakeholders and experts. 
 
3.8.1  Objectives 
The public response to EPA’s experts and their presentations at the Mini Workshops in April—
the first of EPA’s intensified public outreach efforts—was overwhelmingly positive.  Therefore, 
EPA brought the same experts and technical content back to the Public Charrette to further the 
public’s opportunities to have their questions answered directly and to further the positive 
dynamic between public and EPA that the experts’ engagement had engendered.   
 
EPA worked with each expert to create a large-scale poster (18” x 36”) that conveyed 
fundamental information about his/her topic.  EPA also added experts that brought project-
relevant, engaging and interactive tools:  
 
1)  Three stream tables—tools that are not only effective in explaining the dynamics of 
river processes but also engaging and fun (Figure 19). 
2)  The Geographic Information System (GIS) computer model that is one of the tools 
being used to evaluate remedial alternatives.  The model creator was on-hand to show 
how EPA is using the model to simulate remedial action in the floodplain and 
selectively remove contaminated soils to effectively reduce human health and 
ecological risks while avoiding sensitive features. 
 
The Poster Session remained available from registration to closing reception. 
 
3.8.2  Presentations 
 
History of the River, Richard DiNitto, The Isosceles Group and John Field, Ph.D., Field 
Geology Services 
Summarized the geological and cultural history of the Housatonic River watershed, with 
particular emphasis on how the River has been shaped by human activity over the last 
250 years. 
 
Geomorphology/River Processes, George Athanasakes, Stantec Consulting, Inc., Keith 
Bowers, Biohabitats Inc., and David Bidelspach, Stantec Consulting, Inc. 
Discussed the fundamental processes that govern the structure and evolution of all rivers, 
and their implications for potential remediation of the Housatonic River. 
 
Ecological Characterization, John Lortie, Stantec Consulting, Inc. 
Described the habitats and natural communities found in the Housatonic River and 
floodplain, their interrelationships, and their resident species, with details on rare, 
threatened, and endangered species in the area.  
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What Are PCBs and How Do They Behave in the Environment?, Richard McGrath, 
The Isosceles Group 
Provided information on the physical structure and chemistry of PCBs (polychlorinated 
biphenyls), with additional information on PCB toxicity and their behavior following 
release to the environment. 
 
PCB Distribution, Fate, and Transport, Edward Garland, HDR|HydroQual 
Summarized the location and concentrations of PCBs in the Housatonic River and what 
EPA has learned about their transport and fate. 
 
Human Health Risks, Donna Vorhees, Sc.D., The Science Collaborative 
Provided a summary of EPA’s Human Health Risk Assessment, including an overview of 
risks due to the exposure pathways of direct contact, fish and waterfowl consumption, 
and consumption of agricultural products grown in the floodplain. 
 
Ecological Risks, Gary Lawrence, Golder Associates 
Summarized EPA’s Ecological Risk Assessment, which included an analysis of risks to 
eight different receptor groups due to their exposure to PCBs. 
 
Why Use Models for the Housatonic River? Mark Velleux, Ph.D., HDR|HydroQual 
Described and summarized the results of the linked hydrological/hydrodynamic and 
sediment/contaminant fate and transport/food-chain models  being used to better 
understand the movement of contaminants in the River and floodplain and to evaluate 
potential remedial alternatives. 
 
Remediation Technologies and Techniques, Michael Palermo Ph.D., Mike Palermo 
Consulting Inc. 
Presented the various options for remediating contaminated sediments and discussed their 
relative merits. 
 
Ecological Restoration, Keith Bowers, Biohabitats Inc. 
Provided an overview of habitat restoration, and presented several examples of successful 
restoration projects conducted on ecosystems similar to and different from that of the 
Housatonic River. 
 
Stream Table Demonstration, Richard DiNitto, The Isosceles Group, and David 
Bidelspach, Stantec Consulting, Inc.  (Presenters); Stream tables provided by John Field, 
Ph.D., Field Geology Services and John Cassels, Geodesy, Inc. 
Provided observers an opportunity to watch in real time as flowing water and basic 
stream processes shape the morphology of a stream. 
 
Using GIS to Understand Remedial Alternatives, John Cassels, Geodesy, Inc. 
Highlighted the computerized tool EPA developed to evaluate ways to implement 
potential remedial alternatives while minimizing their impact on the river and floodplain. 
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Figure 19.  EPA Expert Dave Bidelspach and 
Charrette Participants at one of the Poster Session 
Stream Tables, Discussing the Dynamics of Rivers’ 
Hydraulics, Sediment/PCB Transport, and 
Morphology.  (Photo: Keith Seat) 
 
 
 
Figure 20.  Environmental Scientist and Risk 
Assessor Gary Lawrence, Answering a Question in 
the Poster Session.   
 
 
 
 
 
 
 
 
 
 
 
Posters (Following) 
 History of the River
Richard DiNitto, The Isosceles Group John Field, Ph.D, Field Geology Services |
Recent Geologic Past
The last great ice sheets covered North America from
25,000 to 14,000 years ago, extending from Canada
down to the southern edges of Long Island Sound.  
• Melting ice sheets formed large glacial lakes,
including Glacial Lake Housatonic
• Ice dams later melted, creating the current
Housatonic River and valley
First People
settled in the Housatonic valley 10,000 to
13,000 years ago.
• Native Americans relied on the River,
using fish weirs and related stone-
based structures which had potential
for creating changes in the River’s
flow, albeit minor
• More significant changes occurred
shortly after the region was settled in
the very late 1600s and early 1700s
By the mid-1700s, most of western
Massachusetts and Connecticut was fully
incorporated, delineated and settled.
Land Clearing
Land clearing for homes, industry, and farming
dramatically increased after the discovery of
iron ore.
• Blast furnaces, fueled by wood, were needed
to smelt the iron ore
• As much as 80% of all the land in the
Berkshires was cleared by 1850, causing more
runoff and associated soil to enter the River
Development in the 1800s
Paper mill operations along the River led to dams
to channel water for power.
• Dams created backwaters and slowed the
velocity of the River, changing the River’s
dynamic processes
• The railroad arrived and agriculture became
more prevalent in the valley
During this period the River channel was extensively
modified and straightened along many sections to
create larger tracts of contiguous properties for
farming and installation of railroad beds.
More
Changes
in River
Comparing older
maps and present-
day topographical
surveys shows
portions of the
River have been
straightened
and/or moved.
• Clearing of rivers and rechannelization has a long history
in the Northeast, even using dynamite to modify rivers
Results
All of the human activity that
has occurred has changed the
River and surrounding ecology.
• What appears a natural
pristine environment today
is actually a disturbed river
system trying to naturally
restore itself
• Thus the River is seeking to
regain a state of dynamic
equilibrium to recover from
past human influences 
Today’s landscape and
surrounding natural
environments are not the
same as existed thousands
of, or even one hundred
years ago.
The Housatonic River watershed has been
a prominent landform for thousands of years
Fish Weir
Log Drive
Channel evolution is a natural response to historical alterations
such as channel straightening and relocation.
1886
Channelization of the 
East Branch in Pittsfield
The Houstonic River Today
Housatonic Timeline
1988
River straightened through Pittsfield.
1886 1994The Role of Geomorphology in Remedial Design
Fluvial geomorphology is a multidiscliplinary science concerned with the influence
of rivers and streams on the Earth’s surface.
• Many features have been formed by
running water due to erosion and
depositional processes.
• By providing an understanding of sediment
transport and other processes, geomorphology
is a useful tool to predict channel and
riverbank responses to alterations.
River Stability
A stable river transports the water and sediment from its watershed without aggrading (building up) or degrading
(cutting into the channel bed) over the long term.
• Stable systems maintain dimension, pattern, and profile.
• Stable rivers are connected to their floodplains.  Rivers that are
disconnected from their floodplains experience increased shear
stress and mass bank failure.
• This relationship can be expressed by a qualitative formula: (Sediment
LOAD) x (Sediment SIZE) is directly proportional to (Stream SLOPE) x
(Stream DISCHARGE).  This is called Lane’s Relationship.  Both sides
of the equation are balanced in a stable system.
• Excess shear stress caused by impacts to the watershed results in a
shift in the balance of Lane’s Relationship.  Channel evolution is the
stream’s attempt to return to a state of equilibrium through a predictable series of channel successional stages.
Indicators of Instability
Instability indicators include Incision and Headcutting, Channel Filling, Entrenchment/Eroding Stream Banks,
Lateral Migration, and Over-Widening.
Over-Widening: Entrenchment/Eroding Stream Banks:
Instability of the Housatonic River
The Housatonic River has a long history of human impacts, including river straightening, logging activities and
agricultural uses.  The River has also undergone channel relocation, channelization, damming, and placement of
significant confining floodplain fill over the last 300 years.  The Housatonic River is currently recovering from these
and other historical impacts and modifications.  However the River still faces:
• Horizontal instability evidenced by bank erosion
• Bank erosion rate of 6,600 tons per year of sediment (± 25%) 
• Accelerated bank erosion over ten times the rate of a stable channel
The River cannot attain stability through natural geomorphic processes without continued accelerated erosion
of the floodplain and river banks contaminated with PCBs.
Housatonic River Recovery Process
An essential requirement for restoration planning associated with any remediation
of the River is a comprehensive understanding of the geomorphologic function of
the River channel and floodplain.
• Restoration should be consistent with natural geomorphic processes
• Restoration can restore the dimension, pattern, and profile of the River 
• Restoration should achieve a dynamic state of equilibrium (stability)
in the River
• Restoration provides an opportunity to restore ecosystem processes
||
Unstable River – No Floodplain Connection
Stable River – With Good
Floodplain Connection
After Restoration
Before Restoration
After Restoration
Before Restoration
Bank Erosion
(Source: Stream Corridor Restoration:
Principles, Processes, and Practices; October 1998)
Channel Evolution
River Reaction – Geomorphic Response
1886 - 2006 @ WWTP 1886 – 2006 @ New Lenox Road
Restoring stability in river systems
Lane’s Relationship
Source: Applied River Morphology; 1996
Meander Pattern (plan form)
Channel Cross-Section
Source: Stream Corridor Restoration:
Principles, Processes, and Practices; October 1998
Geomorphology/River Processes
George Athanasakes, Stantec Consulting, Inc. Keith Bowers, Biohabitats, Inc. David Bidelspach, Stantec Consulting, Inc.
Source: Stream Corridor Restoration:
Principles, Processes, and Practices; October 1998
Disturbance to a stream corridor system typically results in an increasingly
negative spiral of degradation to stream structure and function.The Rest of River
Ecological Characterization
An extensive characterization of the physical
setting, habitats, and biological communities
of the Housatonic River and floodplain was
conducted by EPA to provide a more in-depth
understanding of the River and the surrounding
watershed than is typical for hazardous waste
sites in the US.  The primary objectives of the
Eco-Characterization were to:
• Identify the type and spatial distribution of
natural communities/habitats
• Identify the plants and animals in each
community (including species of special concern)
and specify in which of the natural communities
they occur (Species: Habitat Associations)
• Describe interrelationships between plants and animals and exposure pathways
• Collect information for the ecological risk assessment, human health risk assessment and remedial action
decision-making
Study Area
EPA’s study was focused on the portion of the River and floodplain between the Confluence of the East and West
Branches and Woods Pond Dam, a distance of approximately 10  miles (although the characterization was
completed for the entire Rest of River area).  To estimate whether there were differences in animal populations
between this area, which contains elevated levels of PCBs, and other similar areas nearby with no or low
levels of PCBs, several reference areas were also chosen for study, including:  
• Hinsdale Flats State Wildlife Management Area (SWMA)
• October Mountain State Forest
• Ashley Lake
• Threemile Pond SWMA
Natural Communities
Eighteen natural communities were
identified in the area of the River and
floodplain between the Confluence and
Woods Pond (and an additional 7 natural
communities were identified in the
reference areas), including:
• A single lacustrine (lake) community
(Woods Pond) 
• 3 different riverine communities
distinguished by the gradient of the River
• 9 palustrine (wetland) communities
• 5 terrestrial communities
Rare Plants, Animals
and Other Findings
EPA surveys during the ecological
characterization field work found:
• 13 rare plant species and
16 animal species listed under
the Massachusetts Endangered
Species Act (MESA)
• Two rare natural communities:
bur oak forest and circumneutral
floodplain forest.  
• Invasive plants are common or
abundant in many parts of the
River and floodplain, reflective
of past land alteration and
disturbances.
Unique Features
Portions of the Housatonic River
valley are known as “marble
valley” because of its bedrock.  
• While most of the glaciated
northeast is dominated by acidic
soil conditions, the marble valley
has calcium-rich soils which
support a different array of plants
and animals, many of which are
rare or only locally common.
• The entire watershed in MA
contains 110 plant species and
51 animal species listed by
MESA.  The Commonwealth
has since documented 25 state-
listed species in the study area
between the Confluence and
Woods Pond Dam.  A majority
of these species were observed
during the Eco-Characterization. 
An Ecosystem
in Recovery 
While  some  of  the
identified communities,
such  as  the  bur  oak
forest, older silver maple
forest, and some of the
older  oxbows,  are
essentially in a natural
state, other communities
show the effects of
farming or other human
influences in spite of the
current diversity and abundance of their biota.  
• Such resilience and ability to recover from short-term disruption is also evident in the rapid re-
establishment of animal populations in the floodplain following periodic flooding events.
• A good example of ecosystem resilience is found upstream on the East Branch in Pittsfield
where PCBs in sediment and bank soil were remediated from 2000 to 2006.  The aquatic insects in the
River reestablished themselves quickly following cleanup and the re-established community was more
diverse than before remediation, and reflective of non-polluted rivers. The concentrations of PCBs were
reduced by 99%.
Continuing Stress from PCBs
There are clear indications that the system
downstream of the Confluence, while appearing
normal and healthy, is experiencing stress due to
elevated concentrations of PCBs.  
• Although some animals, such as invertebrates, fish,
and amphibians may appear healthy when
observing individual adults, site-specific studies for
the ecological risk assessment have shown that
these taxonomic groups are experiencing
reproductive and other problems due to the effects
of PCBs.  In addition, other animals, such as mink
and otter, are nearly completely absent in spite of
what otherwise would be optimal habitat in the
absence of PCBs.
Ecological Characterization
John Lortie, Stantec Consulting, Inc.
Representative sections show the relationship of identified
natural communities at different locations along the river
Maps were prepared to show the location and
extent of the identified natural communitiesWhat Are PCBs and How Do They Behave
in the Environment?  
Richard A. McGrath,
The Isosceles Group, Inc.
PCBs – Man-made chemicals
Although almost everyone has now heard of PCBs, they
were only created a little over 100 years ago.
• “PCBs” is an abbreviation for polychlorinated
biphenyls, a group of chlorinated organic chemicals
that is similar in structure to some pesticides and
industrial solvents.
• First synthesized in the late 1800s, they were
manufactured in the US from 1929 until 1977; their
manufacture was banned in 1979.
• Due to their non-flammability, chemical stability, high
boiling point, and electrical insulating properties,
PCBs were used in hundreds of industrial and
commercial applications, including:
  in electrical, heat transfer, and hydraulic equipment;
  as plasticizers in paints, plastics, and rubber products;
  in pigments, dyes, carbonless copy paper; and 
  in many other industrial applications.
Chemical Structure of PCBs
PCBs consist of a 12-carbon double ring
structure known as biphenyl with a chlorine
atom attached to one or more of the 10
available carbons.  The number and location of
the chlorine atoms in the molecule determine
biogeochemical behavior and toxicity.
• There are 209 different PCBs, each of which
is known as a congener.  Each of the congeners
is identified with a unique number.
• Congeners that have the same number of
chlorine atoms tend to have similar
properties, and are members of the same
homologue group.  Each of the 10
homologue groups is referred to by a name
derived from the number of chlorines:
  Monochlorobiphenyl = 1 chlorine
  Dichlorobiphenyl = 2 chlorines, etc.
• Aroclors are mixtures of many different
congeners that were created to have particular physical properties.  Aroclor 1260, a heavy oil, is predominant
in the Housatonic River; conversely the PCB contamination in the Hudson River is the lighter Aroclor 1242.
PCBs in the Environment
Once released into a river environment, PCBs
adsorb onto sediment particles and often end up in
riverbed sediments due to the settling of the
sediment particles carrying the PCBs with them.
• Each congener has a characteristic partitioning
coefficient that quantifies how strongly it becomes
attached to sediment particles.
• Lower-chlorinated homologues are less strongly
associated with sediments and are more soluble,
while the reverse is true for the higher-chlorinated
homologues.
• Although some PCB congeners are volatile, in
general the more highly chlorinated congeners
that are predominant in Aroclor 1260 and 1254
are considered non-volatile.
• Because Aroclors are mixtures of many
congeners, simulating the movement of PCBs in
the environment using numerical models is complex.
• PCBs bioaccumulate in animals, and biomagnify (increase in concentration) as they move up the food chain.
PCBs are resistant to chemical
and biological degradation, and
are therefore extremely persistent
in the environment, with some
PCBs requiring decades or even
centuries to degrade.
Toxicity of PCBs
• PCBs have been shown to cause cancer in laboratory animals, and are assumed to cause cancer in humans.
• As a result, PCBs have been classified by EPA and international health and environmental agencies as
“probable” carcinogens.
• PCB exposure has been documented to result a variety of serious non-cancer effects in humans, including
skin and liver damage and disruption of hormone systems.
• The toxicity of PCBs is related to the structure of the individual congeners, with more chlorinated PCBs
generally more toxic to higher animals.  PCBs with few or no chlorines attached to the carbons adjacent to
the bond between the rings act similarly to dioxin in the body.
Source: George Frame, GE Research Laboratory
”Periodic Table” of PCB congener nomenclature,
showing the structure associated with each congener number
The number and location of the chlorines on the PCB molecule
determines physical behavior and toxicity. PCBs had many industrial applications.
Generic biphenyl ring structure of the PCB moleculePCBs in the
Housatonic River
The Housatonic River is a complex and
ever-changing environment.  PCBs in the
River have been extensively studied as part of
detailed site investigations, risk assessments,
and modeling studies to help us understand:
• Where PCBs occur in the River and flood  -
plain and how much is there (distribution) 
• How PCBs move through the River and
floodplain (transport)
• Where PCBs go over time (fate)  
In addition to helping better understand the River and its complex processes, this information is being used by EPA
to select the best possible cleanup approach for the Rest of River.
Where are the PCBs Now?
Thousands of samples of water, sediment, floodplain soils, and biota
have been collected by EPA, GE, and others over a period of many
years.  Data were also collected to measure various riverbed, riverbank,
and floodplain characteristics.  EPA learned that: 
• Some riverbanks upstream of Woods Pond are not stable and are
eroding.  When banks erode, they put PCBs back into the water and
the sediment bed.  Riverbanks now account for nearly half of all
PCBs entering the River.  
• The floodplain upstream of Woods Pond is heavily contaminated with
PCBs because when floods occur, PCB-contaminated sediment is
deposited on the floodplain.  
• PCBs are present throughout the riverbed at concentrations that
vary widely over very short distances (i.e., feet).  This means that PCB contamination is extensive and that
there are no hotspots (identifiable small areas of higher contamination).
• PCBs occur deep in the riverbed as well as at the bed surface. 
Is Burial Permanent?
Burial of PCB-contaminated sediment with
cleaner sediment is an ongoing process in the
river, however it is a process that is often
reversed. 
• The sediment bed may be disrupted during
storm events,  so PCBs deeper in the sediment
are not permanently buried.  
• Sediment eroded from the bed carries PCBs
into the water column and downstream.  
• Suspended sediment that settles returns PCBs
back to the bed where they may be picked up
and transported downstream at a later time.  
Several feet of erosion can occur over time,
re-exposing PCBs once located deep in the bed.
This process was confirmed by carefully
surveying River cross-sections at many locations
over several years, and through examination of deep sediment cores.
Natural Recovery
Natural recovery of the River
depends on how fast cleaner
sediments accumulate on the
riverbed and bury PCBs.  
• However, relatively little
sediment accumulates on
the bed because long-term
sediment erosion and
deposition rates in the
River are roughly equal
over time.  This means the
rate of natural recovery in
the River is very slow.  
• Even in areas like Woods Pond, sedimentation
rates are low.  On average, it takes 4-6 years to
accumulate one inch of sediment in the Pond.
About 90% of the PCBs currently entering
Woods Pond end up going over the dam and
travel downstream, meaning that only 10%
of the PCBs are retained in the Pond.
PCB Distribution, Fate and Transport
Edward Garland, HDR HydrQual
PCB Transport and Fate Processes in the Housatonic River
Bank failure and erosion puts PCBs into the river over time
PCB concentrations in floodplain soil at a
representative location along the river
Brown indicates areas of deposition.  Blue indicates areas of erosion.  Results shown are for Cross-Section (XS) 153.
River Cross-Section Survey Results Showing Erosion and Deposition Across the River Over Time
Do PCB hotspots exist in the bed? PCBs are up to 4-9 feet deep in sediment and soil Floods move PCBs onto the floodplain
Redistribution of bank PCBs
Does Woods Pond trap PCBs?Design of the
Human Health Risk Assessment
EPA’s Human Health Risk Assessment (HHRA) for the Rest of
River was designed to quantify cancer risk and noncancer
hazard effects for adults and children who are exposed to
PCBs while living, recreating, or working near the River.  The
HHRA was conducted to answer the following questions:
• Are PCBs present, and in what concentrations? (Hazard
Identification) Samples of soil, water, air, fish, waterfowl
and vegetation were collected to find out if they contain
PCBs.
• Who is exposed to PCBs and by how much?
(Exposure Assessment) People are not all exposed to the
same amount of PCBs, so the risk assessment quantified a
reasonable maximum exposure (RME), which represents a highly exposed person and a central tendency
exposure (CTE), which represents a person with an average exposure.
• How toxic are PCBs? (Dose-Response Assessment) EPA uses information from animal and human studies
to assess the potential for chemicals to cause cancer or noncancer effects.
• Could PCBs harm people’s health? (Risk Characterization) The Risk Characterization combines all the three
components above to quantify the potential risks to people from exposure to PCBs in the Housatonic River.
PCBs: Clear Evidence of
Cancer and Noncancer
Health Effects
The scientific community has reached
a  clear  consensus  on  the  health
effects of exposure to PCBs.
• Cancer – Studies demonstrate
that PCBs cause cancer in
animals.  As a result, EPA and
other agencies around the world
have classified PCBs as probable
human carcinogens.
• Other Health Effects – PCBs
have been shown to cause a
variety of adverse effects in
animal studies; these are likely
to also occur in humans.  In
addition, PCB exposures in human populations have been associated with eye and skin effects, and effects
on the immune system, neurological system, and endocrine system.
How are people exposed to
PCBs in the River and floodplain?
There were three primary ways evaluated in the HHRA
that people may be exposed to PCBs that originated
from the GE facility in Pittsfield and now contaminate
the River and floodplain.
• Direct contact with soil and sediment during
recreational, residential, commercial, and
agricultural activities in the floodplain
• Consumption of fish and waterfowl taken from
the Housatonic River
• Consumption of agricultural products that may
be produced in the floodplain such as milk, eggs,
and plants.
What are the risks
from PCBs in...
Soil?
• Nearly all cancer risk estimates are within or
below the acceptable EPA risk range 
• Noncancer hazard indices (HIs) exceed the EPA
benchmark of 1 in some exposure areas for almost
all exposure scenarios
Sediment?
• Cancer risk estimates are within or below the
acceptable EPA risk range in all 8 sediment
exposure areas
• Noncancer hazard index is exceeded in 2 of the 8
sediment exposure areas 
Fish and waterfowl?
• Cancer risk estimates are well above
the acceptable EPA risk range
• Noncancer hazard indices are well above
the EPA benchmark
• Cancer risk estimates and noncancer hazard
indices are higher from fish or waterfowl sampled
closer to the GE Facility than those collected
farther downstream
Agricultural products?
• No cancer risk estimates are above EPA’s acceptable risk range
and no noncancer hazard indices are above EPA’s benchmark
for home gardens, wild edible plants, and currently operating
commercial farms.
Depending on farm management practices, commercial and backyard
farming in some floodplain areas would be associated with cancer risk
estimates above EPA’s acceptable risk range and noncancer hazard
indices above EPA’s benchmark.
Human Health Risks
Donna Vorhees, Sc.D, The Science Collaborative
Consumption of fish from the Housatonic River
was found to pose a serious risk to human health.
The HHRA evaluated where and for how long people use the river and floodplain
Exposure Scenarios:
Agricultural products and home gardens
Cancer Risk:
Increased probability of getting cancer over a lifetime
Hazard Index (HI): 
Compares site exposure to level without appreciable risk
Source: www.americantrails.org/resources/art/MA-GBHtrailAWS.html
Some activities conducted near
the river and floodplain pose risks
due to contact with contaminated soil
Risk assessment is used to find answers to questions about how much fish is safe to eatPCBs – Clear evidence
of toxicity to wildlife
Many  studies  have  demonstrated  the
toxicity of PCBs to wildlife.    A clear
consensus on several important aspects
of the harm caused by PCBs has been
reached.
• Early life stages tend to be more
sensitive to PCB toxicity. Often these
effects are severe enough to result in
premature death.
• There is a wide range of sensitivity to
PCB toxicity in the animal kingdom.
• Of the 209 PCB congeners, a few of them are particularly toxic because they cause responses similar to dioxin.
If PCBs are toxic, why are there many animals
found in the Housatonic River and floodplain?
Incidental observations of animals do not reveal some important ecological
concerns, such as:
• In highly contaminated reaches of the River, some species are absent
that should be present given the habitat quality available.
• The ecological potential of the system is not currently being realized
due to PCB effects.
• If other stressors such as habitat fragmentation or fishing pressure increase,
the ability of populations to withstand PCB stresses may decline.
Different species
exhibit different sensitivity
Not all animals respond in the same way
to PCBs, or other stressors.  As a result,
there is a range in sensitivity, with some
animals resistant to effects, and others
affected  by  very  low  environ  mental
exposures.  The abundance and health of
one type of animal should not be taken as
an  indication  that  all  other  types  are
unaffected.
Design of the Ecological
Risk Assessment (ERA)
In an ecological risk assessment, some species
are selected to represent each major grouping
of animals, and then assessed in detail.
• Many of the choices in the ERA were
made because the species was evaluated
at other contaminated sites and/or in
other PCB investigations.
• As part of the ERA, the results from the
evaluations of the representative species
are translated into implications for the
broader groups of animals.
Lines of Evidence
The  ERA  was  conducted  by  using  three
independent lines of evidence to evaluate the effects of PCBs on the representative species where possible.  The
three lines of evidence were:
• Chemistry – Estimates of exposure at the Housatonic River site for each species were compared to a toxicity
threshold published in the scientific literature.
• Site-Specific Toxicity – Toxicity of contaminated site media to animals was evaluated in a controlled
environment (usually in the laboratory).  Tests measured organism survival, growth, reproduction,
malformation, or other endpoints that indicated how the animal may be affected in the wild.
• Field Studies – This line of evidence directly evaluated animals in their natural environment.  In a field
study, the abundance and diversity of animals, their health, and measures of their ability to grow and
reproduce is assessed.
What did the results
of these studies tell us?
For most animals, the estimated exposures to
PCBs at the site were greater than minimum
levels shown by other published studies to
cause adverse effects.  Site-specific toxicity
tests also indicated a number of adverse effects
to survival, growth, and/or reproduction of
organisms.  Mink were the most sensitive
test animals, but benthic invertebrates and
amphibians  also  showed  toxicity  at
exposure levels well below the average PCB
concentration observed in the River.
In many cases the studies demonstrated clearly that PCBs were causing harm to a species, or showed that the
particular species was not affected.  For example, in the case of benthic invertebrates, the sediment concentration
shown to be causing alteration of communities was similar to the threshold identified from the site-specific studies.
Final determinations of
risk using weight-of-evidence
Each group of organisms was formally
evaluated by combining the available lines
of  evidence,  with  consideration  of  the
strength  and/or  reliability  of  each  line.
Evidence was weighed more strongly if it
provided more compelling information on
the relationship between PCB contamination
and effects to local animal populations.
Ecological Risk Assessment
– Conclusions 
A determination of high risk was made for fish-eating mammals, amphibians, and sediment-dwelling
invertebrates.  For these animals, there was evidence of ecological harm from all three lines of evidence:
• Literature studies indicated that mink feeding in the River would be likely to experience severe reproductive
effects.  These effects were confirmed by a feeding study that tested
low amounts of contaminated River fish in the diets
of captive mink.  Extensive field surveys by
GE and EPA documented few reliable
signs of resident mink and otter.
• Two species of amphibians were
studied (leopard frog and wood
frog) and showed delayed
development, malformations,
alteration of sex ratios, and
reduced survival at certain life
stages.  Risks to amphibians were
confirmed in field studies that
showed reduced diversity of
amphibians and lower numbers of
salamanders in PCB-contaminated vernal
pools compared
to uncontaminated pools.
• For benthic invertebrates, the concentrations
of PCBs observed in the River are well above
literature-based effects thresholds.  Toxicity tests in the laboratory and the field showed impairment of survival,
growth, and/or reproduction for most species.  Field assessments showed reduced overall abundance and
reduced variety of invertebrates in the PCB-contaminated sediments relative to reference areas.
• Other animals are at lower risk than these high-risk species, but to varying degrees.  These species include
fish, insect-eating birds, fish-eating birds, small mammals, and several endangered species.
Ecological Risks
Gary Lawrence, Golder Associates
Animal Group 
Chemistry 
LOE 
Toxicity 
LOE 
Field Study 
LOE 
Overall 
Risk 
Benthic Invertebrates        High 
Amphibians        High 
Fish        Low to 
Moderate 
Insect-eating birds    Not tested    Low to 
Moderate 
Fish-eating birds    Not tested    Moderate 
Fish-eating mammals        High 
Other mammals    Not tested    Moderate 
Threatened/Endangered    Not tested    Moderate 
Numerous scientific studies have shown that PCBs cause a
variety of adverse effects on wildlife, such as deformities in juvenile fish
Benthic invertebrates, amphibians, and fish-eating mammals were
shown to be at high risk due to exposure to PCBs
The final determinations of risk were made using a weight-of-evidence approach
The ecological risk assessment was conducted
using three independent lines of evidence
(Source:  Hyalella © Dale Parker, AquaTax Consulting)
Different species of wildlife exhibit different sensitivities
to PCBs and other environmental contaminants
Although PCB-impacted communities may
appear normal, particularly sensitive species
such as mink may be absent.The Housatonic River Modeling Framework
The need for a numerical model to provide a means for quantitative evaluation of remedial options for the
Rest of River was recognized during the negotiation of the Consent Decree and, along with the two risk
assessments, became one of the three major components of the Housatonic River Study.
• As required by the Consent Decree, EPA developed a framework for modeling the transport and fate of
PCBs in the River, floodplain, and biota.
• The modeling framework established by EPA specified three linked models for hydrology, hydrodynamics
and sediment/contaminant transport, and food-chain transfer.
• The models were subsequently calibrated, validated, and subjected to independent peer review.
• In its Corrective Measures Study (CMS) and subsequent revisions, GE used the EPA model to evaluate the
effectiveness of the remedial alternatives.
Modeling Components
The individual models selected as part of the modeling framework represent established approaches to
numerical simulation of environmental processes.  All of the models have been used extensively at other sites
and are in the public domain.  The model domain extended from Reach 5 through Reach 8, after which
another model was applied.
• The Hydrological Simulation Program-Fortran (HSPF) simulates inputs from the surrounding watershed to
generate a hydrograph of river flow that drives river transport processes 
• The hydrodynamic/sediment-PCB transport model for the River is the Environmental Fluid Dynamics Code (EFDC):  
  EFDC includes numerical representation of many detailed processes that occur in the River in order to
simulate PCB concentrations in water, sediment, and floodplain soil.  
  The EFDC model grid has thousands of small compartments stretching from the Confluence down to
Rising Pond.  For every one of these model cells, many mass balance calculations are performed over
time steps as small as seconds.  
• The Food Chain Model (FCM) represents biological processes that occur within aquatic biota and between
the biota and the environment.  It takes output from EFDC and uses it to simulate how PCBs move through
the food chain.  
Model Testing
All three models were calibrated and validated using
data collected from the River.  
• During development, the models were tested to
ensure that they could duplicate data collected on
PCB concentrations in water, sediment, and biota
over time frames as short as a few hours (storm
events) up to decades.  
• This testing demonstrated that the models provide
a good understanding of how PCBs move in the
River and where they go over time under current
conditions, as well as under the different cleanup
alternatives.
• The entire model framework, calibration, and
validation were subject to three Peer Reviews by
an independent panel of experts.  
Model Application
• Simulation of current conditions has provided
important insights into how and where PCBs are
moving through the River system.
• One important observation from the modeling is
the importance of the river banks as a continuing
source of PCBs to the river. The banks in Reach 5
are the source of nearly half the PCBs mobilized
in the river, and are approximately as large a
source as bed sediments.  Data collected in the
river supported this assessment.
• The modeling results also show that the River is
not undergoing "natural recovery" quickly enough
to significantly reduce risks in the foreseeable future.
When used with monitoring data, the models are
useful tools to evaluate cleanup alternatives.
Why Use Models for the Housatonic River?
Mark Velleux, Ph.D, HRD HydroQual
• The concept behind mass balance
models is similar to balancing your
checkbook:  you add up all sources
(gains) and subtract all sinks (losses)
to determine how much is left
(accumulation).  
• Mass balance models are useful to
organize data, illustrate trends, and
estimate the time to reach acceptable
risk levels for PCBs in water, sediment,
soil, fish and wildlife, and for human
health.
Like your checkbook, these models are based on a mass balance concept.
Results for Water: A Single Storm Results for Fish: Reaches 5&6 1998-2000
Measured and modeled PCBs in fish (& benthos)
Riverbanks are the source of 45% of PCBs going into the River
(includes riverbank PCBs remobilized from the riverbed).
MNR = Monitored Natural Recovery
Where PCBs Go Over Time: 52-Year MNR Forecast Importance of PCB Sources
EFDC Grid Example:
Reaches 5 and 6 (PSA) Pittsfield to Woods PondRemediation Technologies and Techniques
Michael R. Palermo, Ph.D, Mike Palermo Consulting, Inc.
Sediment
Remediation Techniques
and Technologies 
The basic techniques and technologies
for sediment remediation are well
established.  These include:
• Non-removal options – such as
monitored natural recovery and
in situ (in place) capping.
• Removal options – such as dredging,
with disposal in containment
facilities or landfills, or with
sediment treatment.  
Other remedies involve combinations of
these options.  All of these options have
been applied to sediment remediation
projects in the US. 
Monitored Natural Recovery (MNR) relies on natural processes to contain or reduce the bioavailability or toxicity
of sediments left in place.  Processes that result in natural recovery include:
• Burial and in-place dilution following deposition of clean sediment.
• Biodegradation or physical and/or chemical (abiotic) transformation processes which convert the
contaminants to less toxic forms.  
MNR is not a “no action” alternative because
by definition it includes source control (such
as  burial)  and  an  appropriate  monitoring
program to ensure the processes are effective.  
• MNR is a common component of
remedies with a combination of actions.  
• The major disadvantages of MNR are that
contaminated sediment is left in the aquatic
environment for the long time it takes
natural processes to reduce risks, and
there is the potential for future disruption
of buried contaminants by storms, floods, or
other events. 
• Enhanced MNR may include thin-layer
capping (TLC).  
In Situ Capping (ISC) involves placing a layer of clean isolating material
(usually clean sediment or soil) to contain and stabilize the contaminated
sediment in place.  
• A variety of capping materials and cap placement techniques are available.  
• Monitoring data collected from a number of projects has indicated
capping, in most cases, is a highly effective remedy.  
• The potential for extreme events such as storms, floods, or earthquakes
to disrupt a cap must be carefully examined and addressed.
• A disadvantage is that contaminated material remains in the aquatic
environment.  
ISC has gained increased acceptance as an effective and efficient remedial
option and has been implemented as a remedy component at a number
of major sites, including the Fox, Hudson, and Housatonic Rivers. 
Environmental Dredging, and/or dry excavation, is the most common
approach for sediment remediation in the US.  Dredging of contaminated
sediment permanently removes contaminants from the aquatic
environment.  Dry excavation uses conventional earth-moving equipment,
and  there  are  no  issues  with  removal  efficiency  and  effectiveness.
However, the effectiveness of dredging requires more careful evaluation:
• A major consideration in evaluating the
effectiveness  of  dredging  includes  the
evaluation of resuspension and residuals
(sediment that remains after dredging).
• A variety of engineering controls may be
used, including isolating the dredging area
using silt curtains or sheet pile enclosures.  
• Selection of appropriate dredging
equipment and the compatibility of
equipment with the selected disposal
option is an important factor.  
• Equipment normally used for navigation
dredging is often used for remediation
projects, but US and international
dredging contractors are also using
innovative hydraulic and mechanical
dredges especially designed to address
the issue of resuspension and residual
management.
  Disposal of  the  dredged  material  is  a
necessary component of any environmental
dredging  option  and  can  often  be
controversial, complex and expensive.  
• Disposal options include confinement,
pre-treatment, or treatment.  
• Confined Disposal Facilities (CDFs) and
Contained Aquatic Disposal (CAD) sites
are commonly used for contaminated
sediments from navigation dredging and
have also been used for remediation
projects.  
• The most common containment option
in the US for contaminated sediments
dredged for purposes of remediation
has been disposal in upland landfills 
Remedy selection should give appropriate
attention to:  
• Site-specific considerations such as
hydrodynamics, adjacent resources
and infrastructure, water depths,
and other factors which may
influence the risks and costs of a
given approach.
• Project-specific considerations
such as the volume of contaminated
materials or areas to be addressed,
the regulatory framework under
which the project is being
implemented, and other factors
which may dictate feasible and
cost-effective solutions; and 
• Sediment-specific considerations such as the type of contaminants, contaminant concentrations,
and physical properties of the sediments. 
Experience has shown that, for large or complex sites, combinations of options are often the most desirable remedies.
The design of an in situ cap depends
on the specific conditions of the site
PCBs are Contaminants of Concern at about 50% of the Sites;
cleanup/action levels range from approx. 0.1 to 4000 mg/kg.        
Remedy Implementation
Monitoring
Confined Disposal Facility (CDF)
Environmental Dredging Equipment Categories
Conventional Clam
Conventional Cutterhead
Enclosed Bucket
Swinging Ladder Cutterhead
Articulated Fixed-Arm
Horizontal Auger
Plain Suction
Diver-
Assisted
Pneumatic
Dry Excavation
Specialty Dredges
Specialty
Dredges
Remedies Selected
at 124 AreasRestoration
Active restoration initiates
or accelerates the recovery
of an ecosystem following
a disturbance and:
• Puts the ecosystem along
an intended trajectory
that supports critical
ecological processes
• “Sets the stage” for natural,
passive restoration processes to take over
• Can reduce the time needed for recovery from
many decades to years 
Evolution of Restoration
Around the world, ecological restoration has gained recognition as
a valuable tool to repair landscapes that have been impacted by
human activities.
• Early missteps
resulted when
practitioners
mischaracterized
systems based on
overly simplistic
understandings of
stream processes
• Now the emphasis
is on river
processes and how
they shape, form,
and influence the
river
“Ecological restoration is the process of
assisting the recovery of an ecosystem that
has been degraded, damaged, or destroyed.”
– Society for Ecological Restoration (SER), 2004
The Recipe for Success Includes…
Integrating the restoration with a remedial design and:
Examples of Restoration Projects
Demonstrated restoration success at impacted sites throughout the world
has shown that it is possible to restore both the appearance and ecological
function of areas after they are disrupted. Examples include:
• Provo River, UT – Similar in size to the Housatonic River, the Provo River
project involved 12 miles of river along a corridor 800’ to 2,200’ wide.
The purpose was to restore the river form and ecological function to
recover fish, wildlife and recreational angling losses caused by federal
water projects in Utah.
The restoration consisted
of creating a multiple-
thread, meandering river
channel, and reconnect  -
ing the river to existing
remnants of the historic
secondary channels. 
• Nine Mile Run River, PA – The US Army Corps of
Engineers partnered with the City of Pittsburgh to restore
over a mile of aquatic habitat by reconnecting the stream
to its floodplain, reducing fish migration barriers, creating
meanders and step pools, stabilizing eroding slopes using
vegetation or soil bioengineering, managing invasive
vegetative species, and enhancing/enlarging wetlands.
• North Gray’s River, MD –The North Creek Bog project
restored 95,000 sq. ft. of degraded wetlands, including a
complex of riparian wetlands/bogs and vernal pools.  The
restoration involved removal of dredged material, and the
addition of sand fill and cobble weirs. The native plant
communities were re-established, providing habitat to
support species of concern.
The Housatonic River
The Housatonic River appears to be a pristine natural system
that has evolved over millennia.  Some fear that disrupting the
“natural” processes in the river will result in irreparable harm.
However, analysis of historical documents and maps of the
Housatonic River reveals a history of alterations in the River
associated with human activities.
• An altered river channel is inherently unstable due
to factors such as the increase in channel gradient and
stream power associated with a shortened stream length
if the river is straightened.
• Over long periods of time, straightened river channels
undergo a series of channel adjustments that ultimately
lead to the return of a stable meandering riverbed and banks that approximate the pre-disturbance condition.  
Active restoration can accelerate the full recovery not only of past human impacts, but also of impacts caused
by remediation.
Ecological Restoration
Keith Bowers, Biohabitats, Inc.
Disturbance
Ecosystem Recovery
TIME
Accelerating the recovery process:
Ecosystem Recovery
Initiate Restoration
Disturbance
Ecosystem Recovery
Disturbance
Disturbance e
Ecosystem Recovery E t R
Good restoration should embrace…
•P r o c e s s e s  - > function - > form
•D i v e r s i t y ,   c o m p l e x i t y   a n d   r e s i l i e n c y  
•C l e a r   t r a j e c t o r y   t o w a r d s   s u c c e s s
•A d a p t i v e   m a n a g e m e n t
Provo River Restoration
North Gray’s River Restoration
Nine-Mile Run –
Recovery of the fish community following restoration
In the East Branch of the Housatonic River at Newell Street, photographic records show
that vegetation along the River was removed in both the 1940s and the 1990s.  A recent view,
taken less than a decade after remediation and restoration, shows significant recovery has already occurred.
• Having a thorough ecological
description of the site (and
surrounding ecosystem)
and an understanding of
the river processes
• Applying sound science
and engineering
• The integration of the restoration
with the surrounding landscape
• Stakeholder involvement
• Explicit plans, schedules,
budgets
• Monitoring and evaluationStream Table
Demonstration
Richard DiNitto, The Isosceles Group
and David Bidelspach, Stantec Consulting, Inc.
U
nderstanding how
river sediment,
vegetation,
woody  debris  and
flowing water interact to
form stream channels is
essential in determining
how to restore and
manage them.  While
it’s difficult to directly
observe these processes occurring naturally in real time, these
stream models accurately portray stream processes.  
Among other things, these models can demonstrate:
•  Channel stability and bank stabilization 
•  Response to channelization and river straightening 
•  Head cutting and erosion 
•  Effects of debris 
•  How floodplains function 
•  How meanders form 
•  Effective restoration techniques
Stream tables can compare the amount of erosion
with and without bank protection
Stream tables compliments of
John Field, Ph.D, Field Geology Services
and John Cassels, Geodesy, Inc.Using GIS to Understand
Remedial Alternatives
John Cassels, Geodesy, Inc.
E
PA uses Geographic Information System
(GIS)  technology  to  coordinate  data  to
understand  complex  environmental
issues such as the remedial alternatives under
consideration for Rest of River.  
•  In working with the River, all data need to be
referenced by location so EPA knows where
specific conditions exist.  
•  Once we understand where the conditions
are, EPA can then determine how best to
deal with the situation and what the best
way is to do it.  
GIS manages data in layers and can represent a variety of significant features
in the landscape.  Layers in this GIS demonstration include:
•  Aerial photography 
•  Man-made structures such as roads, parking lots, bridges, and buildings 
•  Rivers, streams and ponds; wetlands, uplands and sensitive habitats
•  Occurrence of rare, threatened and endangered species
•  Soil sample locations with PCB concentrations at various depths
In this demonstration, the GIS model developed by EPA is used to simulate
remedial action in the floodplain and selectively remove contaminated soils
from an area to effectively reduce human health and ecological risks while
avoiding sensitive features.
Source: Jefferson County, Alabama, Department of Information Technology
Data Layers 
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3.9  Charrette Workshops 
 
The Charrette Workshops provided an opportunity for the public to apply their understanding of 
technical information to a range of cleanup options and to offer EPA substantive and practical 
suggestions.  A poster session provided additional technical information.  Participants, in groups 
of 10 to 20, applied their knowledge in morning and afternoon workshops and, working with a 
facilitator assisted by a scribe, tackled exercises that produced specific and practical information 
to EPA.  The work of the 1-1/2 to 2-hour workshops involved discussion, complex decision-
making, and consideration of a range of cleanup options. 
 
3.9.1  Structure 
Along with the Poster Session, Workshop 1 • Criteria Scorecard (morning) and Workshop 2 • 
Comprehensive Guidelines (afternoon) were the principal activities of the Public Charrette.  The 
Workshops were the activities in which citizens engaged in dialogue and worked to deliver a 
substantive and usable product that EPA could consider in its Rest of River decision. 
 
The Workshops were designed as a complementary pair: 
 
Workshop 1 • Criteria Scorecard provided an opportunity for stakeholders to provide input from 
the viewpoint of EPA and the regulatory criteria stipulated by the Reissued RCRA Permit.  It 
was an opportunity for the community to understand the guidelines that EPA must follow in 
developing any cleanup remedy. 
 
Workshop 2 • Comprehensive Guidelines provided an opportunity for stakeholders to provide 
input from the viewpoint of community issues.  It was an opportunity for EPA to understand the 
guidelines that the community wanted to offer to EPA as it evaluated remedial alternatives. 
 
3.9.2  Protocols 
EPA developed a number of protocols to help ensure the success of the Workshops: 
 
•  Each group was staffed with a trained facilitator to expedite the activity and a trained 
scribe to record responses. 
 
•  So that participants might speak with complete candor, EPA staff who had long-term 
involvement with the project were not assigned to groups; rather, EPA staff were to 
roam and respond to a group’s questions when their input was requested. 
 
•  EPA’s experts were to roam between groups so that they were not perceived as 
“belonging” to any group.  Like EPA staff, they were to respond to a group’s 
questions when requested by the group. 
 
•  Each group was to contain a minimum of 12 and a maximum of 25 participants to 
ensure critical mass and, conversely, that all participants had an opportunity to 
actively contribute. 
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•  Individuals within a group who wished to file a dissenting view were encouraged to 
do so by completing their own Worksheets and submitting them in addition to the 
group output. 
 
•  Each Workshop was to last no more than 2 hours, striking a balance between 
productive intensity and pushing too hard. 
 
•  Facilitators, scribes, EPA staff, and EPA’s experts were not to lead, bias, or in any 
way influence the content of the groups’ conversations or decisions. 
 
3.9.3  Facilitators and Scribes 
All groups were led by trained and experienced facilitators, and the groups’ activities were 
recorded by scribes.  In addition, EPA assembled the facilitator/scribe team to include a range of 
expertise—those who worked within EPA, those who had long-term experience on the 
Housatonic River cleanup project, and those who brought facilitation and conflict management 
experience from other arenas: 
 
•  Anna Abbey, Conflict Prevention and Resolution Center, US EPA  
•  Scott Campbell, Housatonic River Project Manager, Weston Solutions, Inc. 
•  Deborah Dalton, Conflict Prevention and Resolution Center, US EPA 
•  Richard G.  DiNitto, Hydrogeologist and Geomorphologist, The Isosceles Group, Inc. 
•  Daniel Dozier, Esq., Conflict Management and Dispute Resolution Specialist  
•  Elizabeth Murphy, Independent Facilitator 
•  Keith L.  Seat, Esq., Conflict Management and Dispute Resolution Specialist 
•  Mark Velleux, Ph.D., P.H., P.E., Senior Project Manager, HDR|HydroQual, Inc.  
•  Dan Wainberg, On-Scene Coordinator, US EPA, New England Region 
•  Ernest Waterman, Acting Deputy Director, Office of Environmental Measurement 
and Evaluation, US EPA, New England Region. 
 
3.9.4  EPA Staff 
Curt Spalding, EPA New England Regional Administrator, opened the Public Charrette in the 
morning plenary session.  In addition, most of the senior EPA staff currently associated with the 
Rest of River project were in attendance at the Public Charrette: 
 
•  Susan Svirsky, EPA Project Manager Rest of River 
•  Dean Tagliaferro, EPA GE-Pittsfield/Housatonic River Team Leader 
•  Jim Murphy, EPA New England Community Outreach Coordinator 
•  Robert Cianciarulo, Chief, Massachusetts Superfund Section, Office of Site 
Remediation and Restoration 
•  Tim Conway, Senior Enforcement Counsel, EPA New England. 
 
3.9.5  EPA’s Experts 
EPA’s technical experts—a total of 13—consisted almost entirely of those who offered 
presentations at the Mini Workshops.  These experts included physical engineers, stream and 
habitat restoration specialists, biologists, geologists/geomorphologists, hydrological engineers,  
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environmental risk specialists, human health risk specialists, and wetland scientists/aquatic 
ecologists.  For a full list of experts and their biographies, see the preceding section, “Poster 
Session.”  
 
3.9.6  Trial Run and Additional Outreach Effort 
Both workshops received a trial run in the week prior to the Public Charrette, due to the 
generosity and offer of Professor Donald Roeder and his class at Bard College at Simon’s Rock.  
The workshops were modified slightly to conform to the different context of a classroom.   
Having studied the Rest of River issues for the semester and sagacious in their insights, the 
students made suggestions for workshop improvements that were incorporated into the “final” 
versions executed at the Public Charrette.  EPA was grateful for both the opportunity to assist a 
public education effort and to receive input that improved the quality of the Public Charrette. 
   
 
 
WORKSHOP 1 • CRITERIA SCORECARD 
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PUBLIC CHARRETTE WORKSHOP SERIES  
 
3.10  Workshop 1 • Criteria Scorecard 
 
3.10.1 Intention 
The primary intention of Workshop 1 • Criteria Scorecard was to help participants understand 
the requirements of the RCRA Permit and the 9 Criteria by which EPA must evaluate the 
remedial alternatives.  Given EPA’s desire to elicit practical input from Public Charrette 
participants, having a basic working knowledge of these Criteria was essential.   
 
EPA accomplished its objective through an exercise in which groups of approximately 15 people 
reviewed four representative cleanup solutions and evaluated how each would score against the 
Three General Standards and Six Selection Criteria as specified in the Reissued RCRA Permit.  
Each group discussed, negotiated, formulated, and submitted a single “Criteria Scorecard 
Worksheet” as shown below. 
 
 
Figure 21.  Criteria Scorecard Worksheet. 
 
 
3.10.2 Process Overview 
The process for working through Workshop 1 was created to mimic the complex and challenging 
process that EPA must follow in remedy selection, but do so in a simplified form that could be 
accomplished by the participants within the allotted time.  The participants in each group 
undertook a five-step effort: 
  
3-44 
 
L:\20502169.095\SITUATIONASSESSMENT\SITUATIONASSESS.DOCX  5/29/2012 
Step 1 •   Gain  familiarity with the Three General Standards + Six Selection Criteria 
specified in the Reissued RCRA Permit 
Step 2 •   Gain familiarity with the 28
+ Metrics for which EPA had definitive data for each 
of the Four Representative Cleanup Options 
Step 3 •   Match Metrics to applicable General Standards and/or Selection Criteria 
Step 4 •   Understand the Four Representative Cleanup Options used for the Public 
Charrette 
Step 5 •   Score how each of the Four Representative Cleanup Options ranked in relation to 
the 9 Criteria. 
 
In reality each one of the first four steps required significant “loading” of information, much of 
which was new to participants and required explanation.  That information is outlined in the 
following narrative (Sections 3.10.2.1 through 3.10.2.3). 
  
3.10.2.1  Three General Standards + Six Selection Criteria Specified in the RCRA 
Permit 
Under the terms of the Reissued RCRA Permit, EPA must evaluate all cleanup 
alternatives against the following 9 Criteria: 
 
Three General Standards 
1  Overall Protection of Human Health and the Environment 
2  Control of Sources of Releases 
3  Compliance with Applicable or Relevant and Appropriate Federal and State 
Requirements (ARARs) 
 
The Public Charrette did not include discussion of the ARARs because of the very 
specific legal and regulatory expertise necessary.  EPA believed it more important to 
obtain meaningful feedback on the other eight Criteria. 
Six Selection Decision Factors 
1  Long-Term Reliability and Effectiveness 
2  Attainment of Interim Media Protection Goals (IMPGs) 
3  Reduction of Toxicity, Mobility, and Volume 
4  Short-Term Effectiveness 
5  Implementability 
6  Cost 
 
EPA included in participants’ Workbooks more detailed explanations of the Standards 
and Selection Decision Factors, which were also available in poster form in each 
Workshop 1 group.  (An example Workbook is included at the end of this section). 
 
3.10.2.2  28
+  Metrics for which EPA Had Definitive Data for the Alternative 
Options 
 
1  Sediment and Soil Removal Volumes for Four Options 
2  PCB Mass (lbs) Removed in Sediment and Soil for Four Options 
3  Sediment and Soil Removal Acres for Four Options  
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4  Annual Mass of PCBs Passing Woods Pond and Rising Pond and Transported 
to Reach 5 & 6 During the Model Period for each of the Four Options 
5  Solids Trapping Efficiency of Woods Pond for Four Options Relative to MNR 
(15% solids trapping efficiency) 
6  Model Predicted Average Surface Sediment (0-6”) PCB Concentration at End 
of Projection Period for Four Options  
7  Model Predicted Average Surface Water PCB Concentration at End of 
Projection Period for Four Options 
8  Projected Warmwater Fish Tissue (whole body) PCB Concentration at the End 
of Model Projection Period 
9  Projected Coldwater Fish Tissue (whole body) PCB Concentration at the End 
of Model Projection Period 
10  Benthic Invertebrates IMPG Attainment in Acres for Four Options 
11  Amphibian IMPG Attainment in Acres for Four Options 
12  Insectivorous Birds (Wood Duck) IMPG Attainment in Acres for Four Options  
13  Upper and Lower Bound IMPG Attainment (in Acres) for Omnivorous and 
Carnivorous Mammals for Four Options  
14  Piscivorous Mammals (Mink) IMPG Attainment (in Acres) for Four Options  
15  Summary of Percent of Averaging Areas Achieving Piscivorous Bird IMPG 
16  Summary of Percent of Averaging Areas Achieving Threatened and 
Endangered Species IMPG 
17  Impacts of Four Options on State-Listed Species 
18  Habitat Areas in Primary Study Area Affected for Four Options  
19  Greenhouse Gas Emissions for Four Options 
20  Duration in Years for Completion of Four Options 
21  Incidence of Accident-Related Injuries Due to Implementation of Four Options  
22  Incidence of Accident-Related Fatalities Due to Implementation of Four 
Options 
23  Estimated Annual Truck Trips for Removal of Excavated Material and 
Delivery of Capping/Backfill Material for Four Options 
24  Average Annual Incidence of Accident-Related Injuries Due to Increased 
Truck Traffic 
25  Average Annual Incidence of Accident-Related Fatalities Due to Increased 
Truck Traffic 
26  Acres Impacted by Access Roads and Staging Area for Four Options 
27  Total Cost For Four Options— Cost is total capital cost and estimated annual 
operation, monitoring, and maintenance (OMM) cost.  Does not include 
disposition/treatment 
28-46 Average Fillet PCB Concentrations in Largemouth Bass (at various locations 
within Rest of River project area) 
  
Figure 22 shows an example metric.  The full set of metrics is available in “Supporting 
Material for Workshop 1” at the end of Section 3.10.  
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Figure 22.  Example Metric. 
 
Figure 23.  EPA’s Robert Cianciarulo on-hand to 
Answer Questions from a Workshop 1 Group with 
the Full Set of Metrics in Background. 
 
 
3.10.2.3  Four Representative Cleanup Options Used for the Public Charrette 
The Revised Corrective Measures Study included 10 Sediment Options and 9 Floodplain 
Options, and with the possibility of additional options, the number of combinations that EPA 
could consider for its remedy were far too many to consider within a public  workshop.  
Therefore, EPA chose four representative cleanup options for use in the Public Charrette 
according to three primary criteria: 
 
•  The options should cover the range of alternatives being evaluated—from the 
least intervention to the greatest so that all positions were fairly represented and 
so that EPA would receive input on all alternatives. 
•  The options must be “real” alternatives that had been considered in the Revised 
Corrective Measures Study and for which real data existed. 
•  The options must be presented without bias. 
 
EPA included full descriptions of the “Four Representative Options Spanning the Range of 
Those Evaluated in the Revised Corrective Measures Study” (Four Representative Cleanup 
Options) in the Public Charrette Workbook, which follows at the end of this section of the 
report.  The Options are described here in brief: 
 
Option A • Lowest Level Intervention  
Consists of a combination of Monitored Natural Recovery (MNR) with institutional 
controls for all reaches of the River downstream of the Confluence and no action for the 
floodplain.  This combination would rely on upstream source control and remediation 
measures, natural recovery processes in the River and floodplain, and institutional 
controls.  The River monitoring program would include biota, water column, and 
sediment monitoring for a period of 100 years. 
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Option B • Lower Level Intervention  
The sediment component would involve sediment removal followed by capping in 
portions of Reach 5A and Woods Pond (Reach 6).  Some soil removal and bank 
stabilization would be conducted in Reaches 5A and 5B.  Specifically, the components of 
Option B include the following: 
 
•  Reach 5A: Sediment removal (66,000 cubic yards (yd
3) over 20 acres), followed 
by capping, in areas determined based on ecological criteria. 
•  Riverbanks in Reaches 5A and 5B: Bank stabilization adjacent to certain of the 
sediment removal areas in Reach 5A and areas in Reach 5B determined based on 
ecological criteria (total of 1.6 linear miles), with removal of bank soils where 
necessary as part of the stabilization (6,700 yd
3). 
•  Reach 6 (Woods Pond): Sediment removal (169,000 yd
3 over 42 acres) in areas 
with PCB concentrations generally greater than 13 milligrams per kilogram 
(mg/kg) in the top 6 inches. 
•  Remainder of Rest of River: MNR. 
 
The floodplain component would involve the removal and backfill of floodplain soils to 
achieve average PCB concentrations that would meet upper-bound reasonable maximum 
exposure (RME) IMPGs for human health.  Specifically, this option has been developed 
to achieve the following IMPGs: 
 
•  The upper-bound RME IMPGs for human health (i.e., those based on a 10
-4 
cancer risk or a noncancer hazard index (HI) of 1, whichever is lower) based on 
direct contact with floodplain soils. 
•  The upper-bound RME IMPGs for human health (i.e., those based on a 10
-4 
cancer risk or a noncancer HI of 1, whichever is lower) based on consumption of 
agricultural products from the floodplain. 
•  Not designed to achieve any of the ecological IMPGs, although some may be met 
in some areas. 
 
Option B would involve removing and replacing floodplain soils as necessary to achieve 
average PCB concentrations in the top foot of the relevant averaging areas that are equal 
to or less than the abovementioned IMPGs.  In addition, this option would involve the 
removal and backfill of soils in the top 3 feet in the Heavily Used Subareas of Frequent-
Use Exposure Areas (EAs) as necessary to achieve average PCB concentrations in the 0- 
to 3-foot depth increment that are equal to or less than the upper-bound IMPGs based on 
human direct contact.  This option would involve the removal of approximately 26,000 
yd
3 of soil from approximately 14 acres of the floodplain. 
 
Option C • Mid-Level Intervention  
The sediment component would involve sediment removal followed by capping in 
Reaches 5A through 5C, portions of the backwaters (Reach 5D), Woods Pond (Reach 6), 
the Reach 7 impoundments, and Rising Pond (Reach 8).  Riverbank soil would be 
removed as necessary, and the eroding banks stabilized in Reaches 5A and 5B.   
Specifically, the elements of this option include the following:  
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•  Reach 5A: Sediment removal in the entire reach (134,000 yd
3 over 42 acres), 
followed by capping. 
•  Reach 5B: Sediment removal in the entire reach (88,000 yd
3  over 27 acres), 
followed by capping. 
•  Reach 5C: Sediment removal in the entire reach (156,000 yd
3 over 57 acres), 
followed by capping. 
•  Riverbanks in Reaches 5A and 5B: Bank stabilization of eroding banks (14 linear 
miles, comprising both banks along 7 miles of river) and removal of bank soils 
where necessary as part of the stabilization (35,000 yd
3). 
•  Reach 5 backwaters: Combination of sediment removal with capping (109,000 
yd
3 over 68 acres) and capping without removal (3 acres). 
•  Reach 6 (Woods Pond): Sediment removal (244,000 yd
3 over 60 acres), followed 
by capping. 
•  Reach 7 impoundments (Reaches 7B, 7C, 7E, 7G): Sediment removal (84,000 yd
3
 
over 38 acres), followed by capping. 
•  Reach 8 (Rising Pond): Sediment removal (71,000 yd
3 over 41 acres), followed by 
capping. 
•  Reach 7 (channel) and Reaches 9 through 16: MNR. 
 
Option C differs from the other sediment removal alternatives in that: (1) All sediment 
removal and capping work, including in Reaches 5A and 5B, would be performed in the 
“wet” by equipment operating in the river (either on the river bottom or on barges); and 
(2) Removal of the sediment in the Reach 5 backwaters and Reaches 6, 7, and 8 would be 
performed concurrently with removal activities in the Reach 5 channel.  However, 
capping in those reaches would be delayed, where  necessary, until after all the 
removal/capping activities in Reach 5 have been completed. 
 
The floodplain component would involve the removal and backfill of floodplain soils to 
achieve average PCB concentrations that would meet the mid-range (10
-5) RME IMPGs 
for human health and lower-bound IMPGs for amphibians in vernal pools, as well as 
removal of any additional soils that contain PCB concentrations at or above 50 mg/kg 
within the top foot.  Specifically, this alternative would achieve the following IMPGs: 
 
•  The mid-range RME IMPGs for human health (i.e., those based on a 10
-5 cancer 
risk or a noncancer HI of 1, whichever is lower) based on direct contact with 
floodplain soils. 
•  The mid-range RME IMPGs for human health (i.e., those based on a 10
-5 cancer 
risk or a noncancer HI of 1, whichever is lower) based on consumption of 
agricultural products from the floodplain. 
•  The lower-bound IMPG for amphibians in vernal pools. 
 
Option C would involve removing and replacing floodplain and vernal pool soils as 
necessary to achieve average PCB concentrations in the top foot of the relevant averaging 
areas that are equal to or less than the above-mentioned IMPGs.  In addition, this 
alternative would involve the removal and backfill of any additional soils within the top  
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foot that contain PCB concentrations at or above 50 mg/kg.  Lastly, this option would 
involve the removal and backfill of soils in the top 3 feet in the Heavily Used Subareas of 
Frequent-Use EAs as necessary to achieve average PCB concentrations in the 0- to 3-foot 
depth increment in those areas that are equal to or less than the mid-range IMPGs based 
on human direct contact.  This option would involve the removal and backfill of 
approximately 177,000 yd
3 of soil across approximately 108 acres of the floodplain. 
 
Option D • Higher Level Intervention  
The sediment component would include the removal of a total of 2,287,000 yd
3  of 
sediment and riverbank soil, including 2,252,000 yd
3 of sediment over 351 acres plus 
35,000 yd
3 of bank soil as part of bank stabilization over 14 linear miles of riverbank.  
Sediment removal would be performed in Reaches 5A, 5B, and 5C, the Reach 5 
backwaters, Woods Pond, the Reach 7 impoundments, and Rising Pond to the 1 mg/kg 
depth horizon, and would be followed by backfilling to grade.  MNR would be included 
for the remaining portions of the River (Reach 7 channel and Reaches 9 through 16).  
Additionally, the eroding riverbanks along 7 miles on both sides of the River in Reaches 
5A and 5B, comprising 14 linear miles, would be stabilized.  Remediation would proceed 
from upstream to downstream to minimize the potential for recontamination of 
remediated areas.   
 
The floodplain component would involve the removal and backfill of floodplain soils to 
achieve average PCB concentrations that would meet lower-bound RME IMPGs for 
human health and the lower-bound IMPGs for ecological receptors.  Specifically, this 
alternative would achieve the following IMPGs: 
 
•  The lower-bound RME IMPGs for human health (i.e., those based on a 10
-6 
cancer risk or a noncancer HI of 1, whichever is lower) based on direct contact 
with floodplain soils, but not lower than 2 mg/kg (the residential standard 
specified in the Consent Decree). 
•  The lower-bound RME IMPGs for human health (i.e., those based on a 10
-6 
cancer risk or a noncancer HI of 1, whichever is lower) based on consumption of 
agricultural products from the floodplain. 
•  The lower-bound floodplain IMPGs for ecological receptors, i.e., amphibians 
(represented by wood frogs), omnivorous/carnivorous mammals (represented by 
shrews), insectivorous birds (represented by wood ducks), and piscivorous 
mammals (represented by mink), assuming, for the latter two receptors, the 
floodplain soil IMPGs associated with a sediment target level of 1 mg/kg. 
 
Option D would involve removing and replacing floodplain soils as necessary to achieve 
average PCB concentrations in the top foot of the relevant averaging areas that are equal 
to or less than the abovementioned IMPGs.  In addition, this alternative would involve 
the removal and backfill of soils in the top 3 feet in the Heavily Used Subareas of the 
Frequent-Use EAs as necessary to achieve average PCB concentrations in the 0- to 3-foot 
depth increment that meet the lower-bound IMPGs based on human direct contact, but 
not lower than 2 mg/kg.   
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Option D would involve the removal and backfill of approximately 615,000 yd
3 of soil 
across approximately 377 acres.  Approximately 287 acres of this removal (464,000 yd
3) 
would occur within the Reaches 5 and 6 floodplain; the remaining 90 acres of removal 
(151,000 yd
3) would occur in the Reach 7 floodplain. 
 
 
3.10.3 Workshop in Action 
The Morning Plenary introduced participants to the Workshop 1 process and gave an overview 
of the 9 Criteria and the Four Representative Cleanup Options.  Once assembled in 
approximately 15-person groups, facilitators led participants—with their Workbooks in hand to 
have access to detailed descriptions of components—through more detailed considerations of the 
9 Criteria and the Four Representative Cleanup Options.  Figure 24 below offers a full picture of 
the Workshop 1 process. 
 
 
Figure 24.  Workshop 1 • Criteria Scorecard Process. 
 
3.10.3.1  Matching Metrics with Criteria 
EPA anticipated that the more challenging tasks for participants would be understanding 
the Metrics and deciding to which Criteria they best belonged.  Therefore, the physical 
layout and Workshop process was designed to promote these efforts: 
 
•  Lots of Choices and Easy to Move Around 
Groups had available individually titled placards for each of the 28
+ Metrics that 
could be moved and placed under any of the 9 Criteria via hook-and loop strips on 
the backs. 
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•  Making Metrics Applicable to Multiple Criteria 
Groups were provided with blank placards so that participants could create 
duplicates of the metrics and assign them to more than one criterion. 
 
•  Allowing for Participants to Create Their Own Metrics 
If groups had ideas for a metric that was not among the 28
+ Metrics, then 
participants could use blank placards to create titles for new metrics. 
 
 
Figure 25.  Participant Placing a Metric Placard 
Within one of the 9 Criteria Categories in 
 Workshop 1 • Criteria Scorecard. 
 
 
Figure 26.  Facilitator Receiving Direction from his 
Group on a Metrics Placement in Workshop 1 • 
Criteria Scorecard. 
3.10.3.2  Filling Out Scorecards 
Once participants established metrics for the 9 Criteria, they scored each of the Four 
Representative Cleanup Options according to the Three General Standards and Six 
Selection Criteria.  To make the process as intuitive as possible, EPA chose to use a 
process familiar to most participants: 
 
•  Does not meet the Criterion, 
•  Partially meets the Criterion, or  
•  Best meets the Criterion.   
 
After each option was rated, groups compared the Four Representative Cleanup Options 
against one another and discussed the results.  They also discussed the consequences of 
how weighting the criteria differently might influence how options were ultimately 
ranked. 
 
3.10.4 Group Products 
Following are the Scorecards for each of the five Workshop 1 groups, along with a summary 
authored by each group’s Facilitator/Scribe team. 
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3.10.4.1  Group 1 Summary + Scorecard 
The group had a very lively discussion on metrics and how they fit into and support the 
various decision criteria.  Some key points raised by various participants on the decision 
process included the following:  
 
•  Whether an option that fails a specific metric supporting a criterion can be rated 
as more than “partially meets criterion” if there are other supporting metrics that 
are met or exceeded. 
•  Whether cost should be viewed narrowly as only including construction and 
O&M costs or should be interpreted more broadly to include health costs, 
economic redevelopment impacts, etc. 
•  That understanding disposal options is an important consideration in evaluating 
remedy options. 
•  That the ability to implement alternative remedial technologies as they become 
practicable is important, and pilot studies should be conducted to help prove the 
feasibility of options and improve alternative selection. 
•  Participants expressed a desire to have more quantitative metrics relating to 
restoration rather than the number of or acreage of habitats affected by 
construction.   
 
When asked at end of the session, workshop participants indicated that they found the session 
useful, that it had helped them learn something about the decision process, and that the facilitator 
and scribe had accurately recorded their input. 
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3.10.4.2  Group 2 Summary + Scorecard 
Group 2 participants were quick to understand the nature of the assignment, and while 
they were equally quick to assign most metrics to criteria, there was lively discussion as 
to why each one fit.  As the participants in the group worked their way through General 
Standards and Selection Criteria, the number of assigned metrics increased.  In addition, 
they also added some new metrics for consideration, in part to be more explicit on certain 
issues or parameters but also to cover areas that were not obvious in the suite of metrics 
selected for the Workshop.  Some participants also noted the absence of “adaptive 
management” among the criteria and their definitions.  This seemed to cause several of 
the workshop attendees some concern, and they asked that this be brought up in the 
summary. 
 
Almost all attendees observed that in many cases, the components of a criterion (as 
defined in the handouts provided to them) were perceived to be opposed to one another.  
That made the individual assignments of criteria more difficult and sometimes 
contentious. 
 
In scoring the selected metrics in combination against the Four Representative Cleanup 
Options, the individual attendees successfully worked through all nine criteria and 
through the four options, expressing concern about being consistent from option to option 
in both scoring and weighting criteria.  For Option A, nearly all attendees concluded that 
the components of the option did not meet the majority of the criteria.  For Option B, 
members of the group had varied assessments, but more believed that the option fell into 
the category of “not meeting the criteria” than of “partially meeting” or “best meeting.” 
For Option C, individual participants in the group were more evenly split among the three 
scoring assessments (i.e., does not, partially, or best meets).  Option D was most favored 
as “best meeting” the majority of the criteria. 
 
Final comments from the attendees clearly indicated that they gained a greater 
understanding of the complexity of the EPA’s decision-making process.  Participants also 
added additional comments on the criteria, noting that some criteria were poorly worded, 
vague, and hard to understand.  In addition, attendees offered that under the scoring 
method employed, a “low-cost option” would always seem to obtain a high “best meets” 
score even when the opposite cleanup option is more desirable for other reasons.  Finally, 
the attendees strongly voiced concerns of there not being enough included in the 
methodology to factor in costs to the community, be they positive or negative and what 
the future financial benefits are. 
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3.10.4.3  Group 3 Summary + Scorecard 
Members of the group were able to sort through the metrics and assign metrics to each 
criterion.  Individuals assigned many of the same metrics across the criteria.  The cost 
metric was viewed differently.  In particular, individual suggestions from the group 
assigned many metrics to the cost criterion beyond simple cost.  There was a general 
discussion that the cost criterion was too narrow and needed to go beyond capital costs 
and operational, monitoring and maintenance costs to include community costs.  Some of 
the group suggested that an additional Selection Decision Factor called “Community 
Cost” be added to consider long-term PCB-related costs that are implicitly borne by the 
community.  If there were such a community cost criterion, individuals within the group 
would have ranked it opposite to the way that decision factor 6 (Cost) was ranked.  As an 
example of the community cost metric, suggestions were discussed, among them lost 
tourism or lost fishing days due to PCB contamination in the river and fish and economic 
liability to local business and property owners due to PCBs behind dams along the river.  
A number of participants in the group felt that the options in the Revised CMS were not 
adequate.  Most participants suggested that more protective options were better than less 
protective ones.  Based on feedback received, the participants in the group came to a 
greater understanding and appreciation of the difficulties associated with making a 
remedy decision using the RCRA Permit criteria. 
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3.10.4.4  Group 4 Summary + Scorecard 
In evaluating the Four Representative Cleanup Options, some members of the group were 
adamant that the cost of the remedy should not be a determining factor.  They also 
pointed out that there are other costs that are not included in the metrics, such as costs to 
the community economically, in health, and in inconvenience and hassle. 
 
Generally, the individuals in the group felt that the more PCBs that are removed by an 
option the better that option met the 8 Criteria evaluated at the Public Charrette (because 
ARARs were not included for consideration).  Options C and D were regarded as being 
very close but not completely best at meeting the criteria.   
 
Option A performed well only on the cost and implementability measures, but many 
individuals characterized Option A as “doing nothing” with regard to removing PCBs and 
not meeting the 2 (of 3) General Standards of 1) Overall Protection of Human Health and 
the Environment and 2) Control of Sources of Releases. 
 
Option B was judged by most of the individuals as lacking in effectiveness—perhaps 
about halfway to the goals.  Most of the individuals in the group felt that continuing 
technological innovation in cleanup was important to doing better in achieving the 
criteria. 
 
The group reflected that all of the metrics should be applied to all of the criteria, but 
especially the Criterion: Overall Protection of Human Health and the Environment. 
 
While individuals commented that Option A was likely to be more implementable, some 
felt that the balance of the criteria should favor protecting health and the environment 
(General Standard 1) and should not consider cost at all.   
 
Most of the participants in the group expressed a strong preference for a “surgical 
approach” somewhere between Options C and D in which individual 
localities/ecosystems/reaches were dealt with according to the unique characteristics of 
that particular site—“Artists, not butchers”—and felt the most ideal option was not 
among those provided for consideration. 
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3.10.4.5  Group 5 Summary + Scorecard 
Initially, a number of individuals in this group were frustrated or confused by the amount of 
information they were supposed to assess and understand in order to engage in the workshop 
process.  By the end of the session, however, most or all of the participants felt engaged and 
that the workshop was productive and understood that the two main goals were to capture 
their individual input and for them to get a sense of the complexity and parameters EPA 
works under to make decisions.   
 
Some major themes that were called out by multiple individuals included:  
  
•  Option D is very preferable with respect to General Standard 1.  
•  For General Standard 2, all options were evaluated with the caveat of no local 
dumps.  
•  Alternatives for decontamination should be fully explored.  
•  For the cost criterion, costs should include external costs (society and human 
health) such as lost wages due to illness, health care costs, and long-term costs.   
 
Finally, individuals added a number of metrics during the workshop.  These metrics 
included the following: children and the future, rail transportation, and impacts to air 
quality. 
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3.10.4.6 Individual  Scorecards 
Four participants chose to submit Scorecards apart from their group. These Scorecards 
are presented on the following pages.   
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PUBLIC CHARRETTE WORKSHOP SERIES  
 
3.11  Workshop 2 • Comprehensive Guidelines 
3.11.1 Intention 
The primary intention of afternoon Workshop 2 • Comprehensive Guidelines was 
complementary to the morning Workshop 1 • Criteria Scorecard.  Whereas the morning 
workshop encouraged the participants to evaluate remedial options using EPA’s perspective, the 
afternoon workshop was an opportunity  for EPA to develop a better understanding of the 
community’s perspective.  Whereas the morning workshop focused on the guidelines that EPA 
must follow (in the form of the 9 Criteria of the Reissued RCRA Permit), the goals of the 
afternoon workshop were for groups, focusing on a set of issues, to produce a set of guidelines 
they wished EPA to follow in developing any cleanup decision. 
 
Like the morning workshop, Workshop 2 • Comprehensive Guidelines used the Four 
Representative Cleanup Options so that EPA received feedback on the range of remedial 
alternatives included in the Revised Corrective Measures Study.  Unlike Workshop 1, Workshop 
2 participants chose which of four topic groups they wished to attend: 
 
Community Life 
Issues that are important to remediation and tend to be larger than the River and 
floodplain and that do not fall within aesthetic, ecological, or use categories. 
 
River Aesthetics 
Issues of citizens’ scenic and cultural experiences of the River and floodplain during 
and after cleanup. 
 
River Ecology  
The natural processes that form the River and floodplain and support the habitats and 
wildlife within them, the effects of PCBs on the ecosystem, and how a cleanup may 
affect these processes. 
 
River Uses 
The activities that citizens want to engage in within the River and floodplain and how 
the range of options might affect them. 
 
The four topics were derived from citizens’ comments and concerns throughout the Rest of River 
process and, in particular, the Situation Assessment interviews.   
 
Ten to twenty members formed each group.  Due to its popularity, two groups were established 
to consider River Ecology.  Each group discussed, negotiated, formulated, and submitted a single 
“Guidelines Worksheet” such as that shown in Figure 27. 
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Figure 27.  Example Worksheet for Workshop 2 • Comprehensive Guidelines. 
 
 
3.11.2 Process Overview 
The process for Workshop 2 was considerably less complex than that for Workshop 1, in part 
because most participants were already familiar with the Four Representative Cleanup Options 
and had a better understanding of the technical issues from having worked through them in 
Workshop 1.  The challenge of this workshop was to translate participants’ desires for outcomes 
into specific parameters and actions for EPA to consider. 
 
Completing the exercise was a 7-step process for participants (as shown in Figure 28 following): 
 
Step 1 • Identify the issues relevant to the topic 
Step 2 • Identify existing conditions (both positive and negative) 
Step 3 • Identify desired conditions post-cleanup 
Step 4 • Apply actions of Representative Option A and identify its likely outcomes 
Step 5 • Repeat Step 4 for Options B, C, and D 
Step 6 • Consider if modifications to any action/protocols of the Option(s) might produce an   
outcome closer to the desired outcome.  Modifications might include, for example, 
changes to the scale/extent of an action, its timing, the method by which it is to be 
accomplished, or the protocol used for a decision. 
Step 7 • Define Guidelines separately for Option A, Option B, Option C, and Option D. 
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Anticipating that participants might determine that some guidelines should be applied to any 
option, EPA included a category “Overarching Guidelines” for participants’ use should they 
consider it necessary. 
 
 
Figure 28.  Process for Workshop 2 • Comprehensive Guidelines. 
 
3.11.3 Workshop in Action 
The exercise steps were relatively straightforward in definitions and tasks.  The difficulty lay in 
the limited time frame of 1-1/2 to 2 hours.  Consequently, participants were asked to prioritize 
their top three to five Desired Conditions and extend them throughout the entire workshop 
process.  If they completed a set of guidelines for each option, then they could then return to their 
second tier priorities and complete the process for those Desired Conditions. 
 
To solicit candid and unbiased community input, EPA instructed facilitators to let the groups 
define their own Desired Outcomes with no suggestions from facilitators as to what those might 
be.  EPA also instructed facilitators to allow participants to make their own interpretations  
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regarding the Likely Outcomes of actions without technical correction; rather than attempt 
interpretations themselves, facilitators were to encourage participants to ask clarification from 
EPA staff and EPA’s experts on technical questions. 
 
 
 
Figure 29.  Workshop Group Members Exchange 
Ideas on a Concern while Facilitator and Scribe 
Listen. 
 
 
 
Figure 30.  EPA’s Susan Svirsky, Project Manager Rest 
of River, and Community Members Discuss Technical 
Issues in Workshop 2. 
3.11.4 Group Products 
Following are the Comprehensive Guidelines Worksheets  for each of the five Workshop 2 
groups, along with a summary by each group’s Facilitator/Scribe team. 
 
3.11.4.1  Community Life Summary + Guidelines Worksheet 
The group spent a few minutes suggesting definitions for zones of community life as 
immediate river and its uses, floodplain, local communities, and the entire Berkshire region.  
The group engaged in a very lengthy discussion of existing conditions and desired 
conditions.  There appeared to be an overall sense of negativity surrounding the existing 
conditions.  Many individuals expressed concern that the area is underutilized from a 
recreational standpoint, undervalued from an economic/personal property perspective, and 
damaged in terms of ecosystem value.  After exploring conditions, the participants moved 
directly to discussing guidelines that various members of the group espoused and valued.  
These included the following: 
 
•  Favoring short segment remediation;  
•  Using Adaptive and Active Management;  
•  Using the Berkshire Regional Planning Commission Sustainability Plan as a guide 
to how remediation infrastructure can be dove-tailed with post-remediation uses;  
•  Assuring easy access for community input at all stages;  
•  Assuring ongoing and accurate public education;  
•  Assuring ongoing coordination with the State;  
•  Cleaning up first for human health to the most protective level possible and then 
for ecological receptors (note there was a great deal of debate on the point of the 
relative importance of human health versus ecological health and whether the 
appropriate term to use was “possible” or “feasible”);  
•  Using local labor and suppliers; and   
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•  Mitigating against downstream impacts and treat downstream as important as 
upstream. 
 
In evaluating Options A and D, some members of the group also raised issues of whether 
remedies that are less aggressive in active removal of PCBs require more expansive 
monitoring of human health and ecological effects and the commitment of funding to local 
communities to offset the economic impacts. 
 
When asked at end of the session, workshop participants indicated that they found the session 
useful and they felt the facilitator and scribe had accurately recorded individuals’ 
perspectives. 
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3.11.4.2  River Aesthetics Summary + Guidelines Worksheet 
The group consisted of individuals who use the river for kayaking, homeowners who live on 
the River, Massachusetts and Connecticut state environmental representatives, and people 
who have followed the project long-term. 
 
The main concern of the individuals in the group was that the current aesthetic should be 
maintained or restored to what it looks like today.  This was defined as protecting the vernal 
pools, the other floodplain and river ecosystems (including bank habitats), and the aesthetic 
beauty of the river vegetation and fauna.  Most didn’t want the intricate flows and diversity 
of tributaries to be sacrificed.  Each felt strongly that bank stabilization should not result in 
riprap along the banks or artificial-looking remedies. 
 
There was an interest expressed in increasing the depth of Woods Pond; it was believed that 
such deepening would increase the fish population and improve fishing,  
 
Concerns over remedies also extended to the impact on homeowners from traffic, the view of 
the river, and the potential future long-term impacts on private properties. 
 
As part of the discussion on aesthetics, there was heavy emphasis that the continued 
contamination of the PCBs would have (and is having) a negative long-term impact on the 
animals of the Housatonic River and floodplain and on people’s ability to safely enjoy the 
River. 
 
PCB cleanup was a high priority.  Option A was immediately rejected as unacceptable due to 
its lack of removal of PCBs, despite the low short-term impacts on the river aesthetics. 
 
Option B was not seen to be much better than Option A, but the possibility of bank 
stabilization brought up, once again, the concern of maintaining natural-looking banks (not 
riprap). 
 
Individuals in the group were divided between Options C and D, with some feeling strongly 
that D was overprotective or C not quite protective enough.  Option D’s timeframe for 
cleanup of 52 years was problematic to many in the group and considered excessive, 
although some individuals thought that 52 years in the life of a river was a tiny period of time 
to ensure long-term clean environmental conditions. 
 
Overall, members of the group wanted to maximize the extent of PCB cleanup and efficiency 
of cleanup while maintaining or restoring the natural environment to the greatest extent 
possible.   
 
There was discussion about the impact of the cleanup, and a wish was expressed to minimize 
impact to individual homeowners or distinct groups of community members (hunters, fishers, 
kayakers).  One option would be to remediate a section of river at a time so that no one 
section or sector of the public was impacted for many years. 
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Engineered caps to isolate PCBs left behind following remediation were discussed as part of 
Options B, C, and D.  Concerns were expressed as to whether the cap would be of natural or 
artificial (rubber) materials.  After consulting the EPA experts, members of the group 
commented that as long as the material for the caps was natural, the concerns about them 
were diminished. 
 
Each of the members of the group also wanted EPA to use the most advanced and protective 
technologies (low impact on environment) and to continually seek out new and improved 
technologies (especially as long-term remedies proceed). 
 
Group members were also concerned about long-term monitoring and adjustment of the 
remedies so that if restoration was proceeding as expected it could be adjusted and readapted.  
They were concerned with Options A, B, and somewhat about Option C regarding what 
happens when natural events and conditions (floods, erosion, etc.) cause PCBs to become re-
exposed: Is GE responsible if and when this should happen? And they were concerned about 
the pain of going through future cleanups in this case. 
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3.11.4.3  River Ecology (Group 1) Summary + Guidelines Worksheet 
Members of the group struggled with separating existing from desired conditions.  However, 
the group had a greater sense of direction with respect to specification of a desired future 
condition.  Each participant in the group (no dissenters) recommended that EPA should reject 
Option A outright.  Additionally, there was very strong discomfort among the individuals 
with Option B, and at least one member of the group recommended that EPA should reject 
Option B because it is inadequate as a remedy.  There were common themes that came up 
during evaluation of Options C and D.  Those themes included the following:  
 
•  Use of pilot projects to evaluate cleanup approaches and restoration;  
•  Being more selective about where remediation would occur;  
•  Modifying the sequence of remediation (sometimes going more slowly and 
sometimes working on multiple areas simultaneously); and  
•  More detailed examination of tradeoffs between remediating PCBs in riverbanks 
versus PCBs on the floodplain.  Participants in the group stated that they would 
like to see an option that combined aspects of Options C and D.  In particular, 
some individuals stated that they wanted Option C to be more like Option D and 
Option D to be more like Option C in order to find a common ground.   
 
Some overarching guidelines that were offered by participants included the following:  
 
•  Conduct ongoing investigation of alternative technologies;  
•  Consider adaptive management;  
•  Minimize impacts of access roads; and  
•  Where possible, consider opportunities to improve ecological conditions 
(restoration) while remediation is underway.   
 
As an example of the latter issue, many individuals within the group stated that invasive 
species should be removed from areas subject to remediation.  As another example, some 
participants suggested that ecological impacts arising from dam maintenance (e.g., keeping 
dams in place) or dam removal be considered.  For example, EPA could add fish 
ladders/passage where dams remain in place or remove dams if they can be safely removed.  
Based on feedback received the individual participants within the group were focused on 
finding more protective remediation options and that MNR (Option A) was inadequate. 
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3.11.4.4  River Ecology (Group 2) Summary + Guidelines Worksheet 
Participants in this workshop represented a diverse group of community, citizen, and state 
agency representatives that led to some robust discussions and thoughtful input.  The 
attendees spent considerable time developing their responses to the two types of “current 
conditions” that it would prioritize in its assessment.  Discussions focused on three 
conditions:  
 
•  That fish and wildlife are currently impacted; 
•  That there were consumption restrictions placed on the community along with 
impacts to human health; and 
•  That contaminated sediments are resuspended and transported either downstream 
or onto the floodplains with each new high-flow event.   
 
By clarifying these defined “current conditions,” the group was able to focus on “desired 
conditions.” 
 
Extensive group discussions in this workshop on selected outcomes and perhaps on how to 
get there prevented participants from addressing all of the questions for this workshop or 
defining “guidelines” for each option.  On the other hand, the robust discussion allowed 
participants to very successfully meet the workshop’s goals in a different way.  Specifically, 
the group developed—a series of global guidelines or “approaches”—that should be applied 
for any remedy selected. 
 
Principal elements of the discussions and guidelines or approaches included the following:  
 
•  That Connecticut needs to be better included in both remedy actions and public 
awareness;  
•  That a surgical approach to the cleanup is much more preferable to a gross 
treatment;  
•  That each habitat should be individually evaluated and treated versus a large-scale 
restoration of the entire, affected area; and  
•  That in situ destruction technologies should be given a first priority over removal 
options. 
 
Participants also suggested that key components of any and all future plans, especially for 
long-term monitoring, should include more and better inter-agency coordination and 
transparency as well as more public outreach and awareness. 
 
Participants strongly suggested that adaptive management needs to be a part of any 
guidelines for whatever remedy is selected.   
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3.11.4.5  River Uses Summary + Guidelines Worksheet 
Individuals in this workshop provided feedback indicating they were engaged and that the 
session was productive and useful.  This session included many individuals who indicated 
that their main interest was either in boating on the river or fishing.  To start, individuals 
generated a list of existing conditions.  This was followed by a brainstorming session to 
generate desired conditions.  In light of the time constraints of  the workshop, desired 
conditions 1-6 were run through the remaining process.  In the end, some concerns that 
individuals mentioned were captured, as well as some guidelines.  The overarching concerns 
included the following:   
 
•  From Desired Condition 4: Preserve contiguous riparian habitat (because 
construction disturbs contiguity) 
•  From Desired Condition 5:  Concern that Silver Lake could be a continuing 
source of PCBs 
•  From all six desired conditions that were discussed: 1) Is there technology to 
minimize and/or restore the impacts of construction? and 2) Is there a 
commitment to take the necessary steps to minimize impacts and fully restore 
habitat post-construction? 
 
The overarching guidelines included the following: 
 
•  Remove invasive species 
•  Remove trash 
•  Isolate or remove PCBs in the recreational areas 
•  Minimize riprap (use alternatives where possible) 
•  Minimize redeposition 
•  Include actions to improve contiguous habitat.    
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3.11.4.6  Individual Guidelines Worksheet  
One participant submitted an individual Guidelines Worksheet, which follows.   
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3.12  Plenary Sessions 
 
All Plenary Sessions were held in the main theatre of the Elayne P.  Bernstein Theatre, which 
allowed all attendees to convene in the same space, to hear each other’s general questions and 
comments, and to receive identical workshop instructions.   
 
3.12.1 Morning Plenary Highlights 
3.12.1.1  Welcome by Curt Spalding 
Curt Spalding, EPA New England Regional Administrator, opened the Morning Plenary and 
the Public Charrette with a welcome to all participants and expressed his appreciation for 
their contributing their time and efforts to the Public Charrette.  He underscored what a 
tragedy the pollution of the Housatonic River is and how EPA had worked for several years 
to study the River and to work with the community for the best way to proceed in a cleanup.  
He noted that EPA was sensitive to the existing habitat and how it “cannot happen” that 
through intended or unintended consequences the cleanup would “ruin the River to clean the 
River.”  
 
Mr. Spalding also conveyed how EPA’s planned remedy will be reviewed by a larger team 
than EPA New England to ensure that the best solution and the best planning is brought to 
bear on the Housatonic.  He also reiterated that the process was a long-term effort of years, 
not months, and that EPA would be engaging in a feedback process through which EPA 
would continue to learn and listen to the best information and ideas.  Mr. Spalding offered 
reassurance that the input from the community at the Public Charrette was very important, as 
EPA would be constructing a remedy within the coming months, which would be available 
for public comments, with a final remedy, hopefully, by the end of the year.  He pledged that, 
as the process went forward, EPA would not be closing its doors to the public; rather, it 
would continue to ask the public to tell EPA more about its concerns and ideas.   
 
Administrator Spalding closed his remarks with his appreciation for everyone’s participation 
in a unique and groundbreaking public engagement activity for the EPA, noting that the team 
that put the Mini Workshops and Public Charrette together is one of the best there is, and that 
he looked forward to an exciting day. 
 
3.12.1.2  Facilitator Introduction 
Kathy Poole, Public Charrette Coordinator, introduced the  Agenda for the day and the 
primary objectives of the Morning Workshop, Afternoon Workshop, and the Poster Session.  
She also set the context and tone for the day by highlighting the following points: 
 
•  The Charrette Team was not there to speak for EPA or anyone else.  The 
Charrette Team’s primary job was to facilitate a healthy discussion that helped 
everyone’s voice be heard. 
•  The Charrette Team would not attempt to bring participants to a consensus or to 
mediate (bring them to common ground).  Quite the contrary, it was the plurality 
of voices that was of greatest interest.   
•  The day was designed with the objective of supporting individual ideas and voices 
rather than the collective opinion of groups.  Although group input was important,  
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participants had had other opportunities to speak collectively, whereas the Public 
Charrette was meant to capture all opinions across the entire spectrum of 
positions. 
•  The day was designed to facilitate participants’ offering EPA practical advice in 
as specific a manner as is appropriate at this stage in the decision process. 
•  The workshops were meant to be engaging and exciting but were also going to be 
difficult because the project itself is complex and difficult. 
•  The outcomes and products of all Public Charrette activities would be recorded—
some in print and some in video form—and made available to the public, 
including a report of the public outreach activities (which this report constitutes). 
 
Ms. Poole then introduced Workshop One • Criteria Scorecard, including the Four 
Representative Cleanup Options, and the 9 Criteria as specified in the Reissued RCRA Permit.  
After taking general questions on the Four Representative Cleanup Options and 9 Criteria, Ms. 
Poole directed group members to their appropriate locations for the workshops and thanked them 
for their attention. 
 
3.12.2 Afternoon Plenary Highlights 
With fewer than a half dozen participants joining the Public Charrette since the Morning Plenary, 
Charrette Coordinator Kathy Poole—with the audience’s permission—skipped repeating the 
explanation of the Four Representative Cleanup Options, reiteration of the day’s context, and 
similar introductory information.  Instead, she proceeded directly into an introduction of 
Workshop 2 • Comprehensive Guidelines, which resulted in providing more time for Workshop 
2 and/or allowed for an earlier conclusion to the day. 
 
3.12.3 Closing Plenary Highlights 
3.12.3.1  Next Steps 
Susan Svirsky, Project Manager for the Rest of River, thanked participants and reminded 
them of the final opportunities of the day: reviewing all of the Worksheets from Workshop 1 
and Workshop 2; further discussion with EPA’s experts; and further discussion with other 
participants.  She then outlined upcoming opportunities for public input, notably the 
following: 
 
•  National Remedy Review Board Meeting, in which EPA would present its 
proposed remedy for review, including an analysis of how EPA responded to the 
evaluation criteria delineated in the RCRA Permit and how EPA’s proposal 
compares to other remedies across the country.  Through citizens’ groups, 
stakeholders would have the opportunity to submit letters of up to 20 pages for the 
Board to consider.  Public notice would be given 6 weeks before the meeting. 
 
•  After EPA addresses the National Remedy Review Board’s comments, EPA will 
issue  a formal cleanup proposal.  A Public Comment Period will follow the 
issuance of the proposal.  During that period, EPA will be available for public 
outreach to explain what the proposed plan entails, listen to concerns, and gather 
public comments. 
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•  The Public Comment Period and Public Hearing codifies everyone’s comments, 
for which EPA must prepare a Responsiveness Summary to issue with its final 
decision. 
 
Ms. Svirsky advised participants that www.HousatonicWorkshops.org would eventually be 
merged into the official EPA Website and urged citizens, if they were not already, to become 
subscribers to EPA’s mailing list, the best way to receive information quickly and guarantee 
notice on all public input opportunities. 
 
Ms. Svirsky took questions from the audience, whose queries primarily concerned public 
notifications and the composition of expertise on the National Remedy Review Board. 
 
3.12.3.2  Public Commentary 
Charrette Coordinator Kathy Poole thanked participants for their efforts and thorough 
engagement throughout the day—and throughout the many years of the project.  She then 
asked if it had been a worthwhile use of their day, if they had learned anything new, and if it 
was useful to hear from their neighbors—to which most participants nodded “yes.” 
 
The four closing comments from the audience were as follows: 
 
At Ms. Poole’s thank you for participants’ hearty and congenial participation, an audience 
member jocundly asked, “Did you expect less hospitality?” Ms. Poole explained that each 
charrette is different and that in some the dialogue is not always constructive, whereas 
today’s groups were content-filled, collegial, and helpful.  The audience member responded 
with the reply, “It was well organized,” for which Ms. Poole thanked him. 
 
An audience member asked, “Are you disappointed at the empty chairs?” to which Ms. Poole 
answered emphatically, “No.  Not at all,” and explained that EPA had made plans for 
comfortably accommodating a maximum of 125 while ensuring that the workshop groups 
remained small so that everyone could speak; these plans were in place on the outside chance 
that this many attended.  90 registrants with 69 participants was gratifying. 
 
One audience member offered, “I really hope that this will be taken to other EPA Regions 
and other communities will get the benefit because it’s very helpful to have EPA in the same 
room with the community and really listening to what the communities have to say because 
at the end of the day, it’s the community that’s left behind.  Now, I can pack up my lab and 
go somewhere else, but it’s nice to see the interaction between the community and EPA.  
And looking at the problem and the process which EPA has to go by to come to a conclusion.  
And I really hope that this gets taken to other regions and other sites and other communities 
and is used as a model because I think that it really would help.”  
 
An audience member who has been active in the project for decades offered his account of 
the day by saying, “I’d just want to say a great thank you to the EPA for doing this.  It was an 
extraordinary exercise.  And as somebody who’s bothered you for many years, I’ve gained an 
incredible appreciation for what you do.  So, thank you very much.”  
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The Public Charrette adjourned to the lobby for the Reception. 
 
 
 
Figure 31.  A Portion of the Audience at the Closing Plenary. 
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3.13  Supporting Website 
 
To support the Mini Workshops and Public Charrette, EPA launched a supporting website to 
EPA’s “official” GE/Housatonic River website.  This supporting website focused on and 
supported the Mini Workshops and Charrette. 
 
3.13.1 Needs 
A recurring message from the Situation Assessment interviews was community members’ 
difficulty in navigating the official GE/Housatonic River website 
(http://www.epa.gov/region1/ge/thesite/restofriver.html).   Interviewees appreciated the 
comprehensiveness of the Website’s content (over 600 PDFs, including fact sheets, reports, 
letters, public comments, project images, and informational maps) but at the same time, found 
that content overwhelming.  As the Situation Assessment underscored, the public had 
considerable confusion over what work had been undertaken by EPA and others to assist 
stakeholders’ assessment of GE’s Revised Corrective Measures Study and to inform EPA’s 
cleanup decision.  Although the reports and responses were available on the official website, 
their relevance was unclear.   
 
Another stakeholder need that the Situation Assessment revealed was the public’s desire for clear 
and concise explanations of the extensive and highly technical data in the studies produced by 
EPA, GE, and others.  In particular, they wanted to ask specific questions and receive specific 
answers.  Finally, stakeholders felt the EPA Website was difficult to navigate and were unable to 
keep abreast of new developments and upcoming events.   
 
3.13.2 EPA Response 
While EPA has endeavored to respond constructively to communication obstacles that 
stakeholders had identified, EPA determined that revamping the GE/Housatonic River website 
was not a viable option, due primarily to two aspects.  First, the website had been operating 
within a known structure for many years, and reconfiguring it might lead to more confusion than 
clarity.  Second, when the comments from the Situation Assessment were received, EPA was 
developing plans for the public outreach efforts of the Mini Workshops and Public Charrette that 
were to occur in one month and two months, respectively.  One of EPA’s goals for these events 
was to notify and engage as many participants as possible, which a more effective contact tool 
would support.  Furthermore, EPA plans for the Mini Workshops included responding as quickly 
as possible to specific, technical questions that citizens posed during each of the three Mini 
Workshops, which a more direct and easily accessible venue than the GE/Housatonic River 
website. 
 
Consequently, EPA determined that a sensible and effective solution was to create a user-
friendly website that complemented the official website, was limited in content, and focused on 
the Mini Workshops and Public Charrette.  The URL of that website is/was 
www.HousatonicWorkshops.org. 
 
Because the content of the new website had been reduced to Rest of River project essentials, the 
site functioned as a “one-stop shop” for citizens, allowing them to satisfy, with relative ease, a 
number of concerns:  
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•  To understand exactly where the project stood in its development process—in 
terms of both schedule and responsibility 
•  To identify specific and current opportunities for stakeholder input in the process 
•  To understand what studies had been completed and which documents were 
essential 
•  To find answers to important issues and questions. 
 
Several other Supporting Website functions warrant underscoring: 
 
•  The Website provided easy access for citizens to technical experts’ answers to 
their submitted questions (as well as those of fellow citizens), a public forum 
mechanism through which EPA could provide, via its technical experts, clear and 
direct answers to the 196 questions posed at the Mini Workshops by 
participants—which until the launch of www.HousatonicWorkshops.org neither 
the “official” Rest of River Website nor EPA’s public engagement efforts had a 
mechanism to support. 
•  In preparation for the Mini Workshops and Public Charrette, the site functioned as 
an easy, on-line signup for all of the events. 
•  For each Mini Workshop, users could review ahead of time the full roster of 
speakers (and their biographical summaries) and the specific subjects that each 
speaker would be addressing. 
•  For each Mini Workshop, users could download the full Workbook (descriptive 
handouts of the evening’s presentations) as early as the day after the Workshop. 
•  For each Mini Workshop, users could view a video of the entire evening’s events, 
including all presentations and the Q & A session. 
•  For the Public Charrette, users could download the Workbook as well as view a 
synopsis video of the day’s events. 
 
3.13.3 Site Map 
The full site map with brief component descriptions of www.HousatonicWorkshops.org follows.  
Full descriptions of Mini Workshops and Public Charrette components may be found in the 
preceding sections, “Public Outreach Component 3 • Mini Workshops” and “Public Outreach 
Component 4 • Public Charrette.”  
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Welcome  Brief description of purpose of Website; link to Workshop and/or Public Charrette 
registration 
Workshops  Overview of purposes of Workshops and their themes; links to each Workshop’s 
Agenda 
  Workshop 1  Agenda, including presenter names, affiliations, and titles 
of presentations 
  Workshop 2  Agenda, including presenter names, affiliations, and titles 
of presentations 
  Workshop 3  Agenda, including presenter names, affiliations, and titles 
of presentations 
  Public Charrette  Agenda, including activities descriptions and timetable 
  Handouts & Materials  List of available materials for each Workshop and Public 
Charrette: links to downloadable PDFs 
  Videos  List of available videos for each Workshop and Public 
Charrette; links to streamed videos 
  Bios  Brief biographies for major Mini Workshop and Public 
Charrette participants 
Calendar  List of Mini Workshop and Public Charrette, including times and locations; links to 
location and agenda for each event 
  Location  Venue details; link to venue Website 
  Other Public Meetings  List of upcoming public meetings (if available/ applicable) 
Background  Description of purpose of public engagement efforts associated with Situation 
Assessment, Mini Workshops, and Public Charrette and current status of cleanup 
decision process 
  Consent Decree  Brief description of the Consent Decree and what it means 
  Fact Sheets   List of available Rest of River Fact Sheets prepared by 
EPA; links to documents available for download 
• PCB Fact Sheet 
• EPA Community Update Fact Sheet 
• Ecological Risk Assessment Fact Sheet 
• Human Health Fact Sheet 
• EPA Requires GE to Revise Its Corrective Measures Study  
• Corrective Measures Study Fact Sheet  
• Corrective Measures Study Process Fact Sheet  
• EPA’s Cleanup Decision Process  
• Cleanup Alternatives in the Revised CMS 
  Project Reports  List of available reports directly relevant to the Rest of 
River cleanup; links to documents available on Rest of 
River Website 
• Cleanup Agreements (link to PDF) 
• EPA’s Ecological Risk Assessment (link to PDF) 
• EPA’s Human Health Risk Assessment (link to PDF) 
• EPA’s Modeling Reports (link to PDF) 
• GE’s Corrective Measures Study Reports (link to PDF) 
• GE’s Corrective Measures Study Proposal Reports (link to PDF) 
• GE’s Interim Media Protection Goals Proposal Report (link to 
PDF) 
• GE’s RCRA Facility Investigation Report (link to PDF) 
  Maps & Figures  Link to documents available on Rest of River Website  
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Q&A  Description of Q&A process associated with Mini Workshops; links to Mini Workshop 
tables of contents by Workshop 
  Mini Workshop One  List of Workshop One presentation titles and presenters; 
links to questions and answers, organized by presentation 
Presentation One Questions and Answers (5 questions) 
Presentation Two Questions and Answers (11 questions) 
Presentation Three Questions and Answers (9 questions) 
Presentation Four Questions and Answers (21 questions) 
  Mini Workshop Two  List of Workshop Two presentation titles and presenters; 
links to questions and answers, organized by presentation 
Presentation One Questions and Answers (21 questions) 
Presentation Two Questions and Answers (41 questions) 
Presentation Three Questions and Answers (17 questions) 
Presentation Four Questions and Answers (7 questions) 
  Mini Workshop Three  List of Workshop Three presentation titles and presenters; 
links to questions and answers, organized by presentation 
Presentation One Questions and Answers (16 questions) 
Presentation Two Questions and Answers (14 questions) 
Presentation Three Questions and Answers (16 questions) 
Presentation Four Questions and Answers (18 questions) 
Contact Us  Link to email contact form 
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WEB PAGES FOR WWW.HOUSATONICWORKSHOPS.ORG 
(AS OF SEPTEMBER 2011) Welcome
Workshops
Calendar
Background
Q & A
Contact Us
You are here: Workshops Home
Welcome!
The U.S. Environmental Protection Agency (EPA) recognizes the importance of having
substantial participation from the Berkshire community in helping to shape the decisions
regarding what could be done with the "Rest of River." This website is part of a public
engagement and outreach program designed to fulfill that recognition.
EPA brought in Certus Strategies, a firm specializing in public outreach and consultation, to
conduct assessment interviews of the needs and concerns of public stakeholders in
Western Massachusetts and Northwestern Connecticut - with a focus on Berkshire County -
relating to the next steps for the Rest of River. EPA asked Certus to interview stakeholders
to identify core interests and concerns, and provide EPA their views about the cleanup
efforts and how best to involve the Berkshire community.
As a result of Certus' assessment interviews, EPA has sponsored three evening Mini
Workshops and a full day Public Charrette, which are described on the Workshops page.
This website has been created by EPA to make information more easily available to the
public so that the Berkshire community can fully engage in the Workshops and contribute
to EPA's ongoing analysis of the Rest of River.
In addition to this website, additional background and technical information about the
Housatonic River cleanup, including Rest of River issues, is available on the EPA's GE-
Housatonic River Site webpage.Welcome
Workshops
    Session 1
    Session 2
    Session 3
    Charrette
    Handouts & Materials
    Videos
    Bios
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You are here: Workshops Home » Workshops
Why Mini Workshops?
Mini Workshops featured technical experts who have been working for years to study,
analyze, and are working to devise the best approach to clean and restore the Rest of
River. Although primarily informational, the Mini Workshops provided the community with
opportunities to pose written questions to the panels.
The Mini Workshops focused as follows:
Day One emphasized the history of the Housatonic River - its geomorphology, its
ecological characteristics, and characteristics of PCBs.
Day Two focused on PCB distribution and transport, human health risks, ecological
risks, and effective modeling of PCBs in the River.
Day Three focused on remediation technologies, restoration techniques, alternative
technologies, and Environmentally Sensible Remediation Concepts.
The Mini Workshops were held the evenings of April 5th, 6th, and 7th, 2011, from 5:30 -
8:30 pm, at
Founder's Theater at Shakespeare & Co.
70 Kemble Street
Lenox, MA 01240
Why a Charrette?
The Public Charrette was a Practical, Hands-On Workshop for the Community to Better
Understand the "Rest of River" Issues, to Explore the Pros and Cons of the Proposed
Alternatives, and for the EPA to Hear the Community's Ideas.
The Charrette provided the community with a direct experience and in-depth
understanding of the alternatives, trade-offs, and the intricacies involved in deciding how
to proceed with the Rest of River.Welcome
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You are here: Workshops Home » Workshops » Session 1
Session One - Why Working with River Processes Matters:
Housatonic History, Ecology, and PCBs
Welcome by US EPA
Panelists Introduction by Steve Shapiro, Certus Strategies
History of the River by John Field, Field Geology Services and Richard DiNitto, The
Isosceles Group
Geomorphology/River Processes by David Bidelspach and George Athanasakes with
Stantec Consulting Inc and Keith Bowers, Biohabitats Inc.
Ecological Characterization by John Lortie, Stantec Consulting Inc.
PCBs by Richard McGrath, The Isosceles GroupWelcome
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Session Two - Getting the Facts on PCBs:
Human Health Risks, Ecological Risks, and PCBs in the
Housatonic River
Welcome by US EPA
Panelists Introduction by Steve Shapiro, Certus Strategies
PCB Distribution, Fate & Transport by Edward Garland, HDR HydroQual
Human Health Risks by Donna Vorhees, Science Collaborative
Ecological Risks by Gary Lawrence, Golder Associates
Modeling by Mark Velleux, HRD HydroQualWelcome
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Session Three - Exploring Alternatives for Cleanup:
Remediation, Restoration, Alternative Technologies, and
Environmentally Sensible Remediation Concepts
Welcome by US EPA
Panelists Introduction by Steve Shapiro, Certus Strategies
Remediation Technologies and Techniques by Michael Palermo, Mike Palermo
Consulting Inc
Restoration Techniques by Keith Bowers, Biohabitats Inc
Alternatives and Technologies Robert Cianciarulo, US EPA
Environmentally Sensible Remediation Concepts by Susan Svirsky, US EPAWelcome
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Charrette Agenda
8:30 - 9:00 Registration + Coffee - Poster Session Tour
9:00 - 10:15 PLENARY A - Bernstein Theatre
Welcome by Curt Spalding-EPA New England Regional Administrator
Introduction of Workshop 1 - Criteria Scorecard
10:15 - 10:30 Break + Move to assigned Workshop 1 Groups according to name
tag color and symbol
10:30 - 12:00 Workshop 1 - Permit Scorecard - Meeting the Criteria
A facilitated group activity in which participants work through the process of applying
the decision criteria required by the Consent Decree to a range of cleanup
alternatives
12:00 - 2:00 Poster Session - Lunch
A wide-ranging display of technical information from EPA's "Rest of River"
studies, practical tools relevant to cleanup, and an opportunity to directly
engage EPA's experts
Lunch
2:00 - 2:45 PLENARY B - Bernstein Theatre
Workshop 1 Group Reports
Introduction of Workshop 2
Comprehensive Guidelines
2:45 - 2:55 Break + Move to Workshop 2 groups
2:55 - 4:30 Workshop 2 - Comprehensive Guidelines
A facilitated group activity in which participants tackle the issues from the
community's perspective, apply the understandings of Workshop 1, and craft a set of
guidelines for EPA to consider in its decision
4:30 - 4:40 Move to Closing Plenary
4:40 - 5:30 PLENARY C - Bernstein Theatre
Workshop 2 Group Reports
Moving Forward
Thank you
5:30 Reception + Further Conversation with EPA's ExpertsWelcome
Workshops
    Session 1
    Session 2
    Session 3
    Charrette
    Handouts & Materials
    Videos
    Bios
Calendar
Background
Q & A
Contact Us
You are here: Workshops Home » Workshops » Handouts & Materials
Mini Workshop Handouts and Materials
Mini Workshop 1 (April 5th) Presentation
Workbook Mini Workshop Day 1
Welcome and Introduction - EPA's Public Outreach and Decision Making
Criteria
History of the Housatonic River
Geomorphology-River Processes
Ecological Characterization
What are PCBs and how do they behave in the environment
Mini Workshop 2 (April 6th) Presentation
Workbook Mini Workshop Day 2
Welcome and Introduction - EPA's Public Outreach and Decision Making
Criteria
PCB Distribution, Fate, and Transport
Human Health Risk Assessment
Ecological Risk Assessment
Why Use Models for the Housatonic River
Mini Workshop 3 (April 7th) Presentation
Workbook Mini Workshop Day 3
Welcome and Introduction - EPA's Public Outreach and Decision Making
Criteria
Remediation Technologies
Ecological Restoration
Alternatives and Technologies
Environmentally Sensible Remediation
Charrette (May 7th)
Charrette Workbook
Morning Plenary Presentation Slides
Workshop 1 - Criteria Scorecards
Criteria Scorecard Worksheet for Group 1
Criteria Scorecard Worksheet for Group 2
Criteria Scorecard Worksheet for Group 3
Criteria Scorecard Worksheet for Group 4Individual/Citizen Scorecard Worksheet for Group 4
Individual/Citizen Scorecard Worksheet for Group 4
Criteria Scorecard Worksheet for Group 5
Individual/Citizen Scorecard Worksheet for Group 5
Individual/Citizen Scorecard Worksheet for Group 5
Individual/Citizen Scorecard Worksheet for Group 5
Individual/Citizen Scorecard Worksheet for Group 5
Workshop 2 - Comprehensive Guidelines Worksheets
Community Life
River Aesthetics
River Ecology
Group 1
Group 2
Individual/Citizen Worksheet
River Uses
Metrics for Four Options
Posters
Ecological Characterization
Ecological Restoration
Ecological Risk
Geomorphology and River Processes
History of the River
Human Health Risks
PCB Distribution, Fate, & Transport in the Environment
Remediation Technologies and Techniques
Stream Table Demonstration
Using GIS to Understand Remedial Alternatives
What are PCBs and How do They Behave in the Environment
Why Use Models for the Housatonic River
Restoration AnimationWelcome
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Mini Workshop Videos
Day 1
Workshop Video Part 1 (Introduction, History of the River, and
Geomorphology)
Workshop Video Part 2 (Ecological Characterization and PCBs)
Q & A Full Panel
Day 2
Workshop Video Part 1 (Introduction, PCB Distribution, Fate, & Transport
and Human Health Assessment)
Workshop Video Part 2 (Ecological Risk Assessment and Why Use Models
for the Housatonic River)
Q & A Full Panel
Day 3
Workshop Video Part 1 (Introduction, Remediation Technologies, and
Ecological Restoration)
Workshop Video Part 2 (Alternatives and Technologies and Environmentally
Sensible Remediation)
Q & A Full Panel
Charrette
CharretteWelcome
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Bios of Major Participants - Housatonic River Project
George Athanasakes
David Bidelspach
Keith Bowers
Bob Cianciarulo
Richard DiNitto
John Field
Edward Garland
Gary Lawrence
John Lortie
Richard McGrath
Michael Palermo
Kathy Poole
Steve Shapiro
Susan C. Svirsky
Mark Velleux
Donna VorheesWelcome
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J. George Athanasakes, P.E.
Ecosystem Restoration Services Manager
Stantec Consulting Services, Inc.
Louisville, KY
George Athanasakes leads the Ecosystem Restoration Group for Stantec, Inc. He has a
diverse background which includes civil engineering, stream restoration, wetland
restoration, and watershed planning. For the Housatonic River Project, Mr. Athanasakes
provides review of GE submittals and proposed remedial alternatives with particular
emphasis on habitat restoration following remediation.
Mr. Athanasakes completed his first stream restoration project nearly 20 years ago and
has served as the Project Manager and/or Design Engineer on over 100 stream restoration
and assessment projects incorporating natural channel design principles and soil
bioengineering techniques. His involvement with these projects has included conceptual
level planning, preliminary and final design, permitting, assistance during construction,
and post-construction monitoring. Mr. Athanasakes has also helped to bring innovation to
the field of stream restoration by leading the development of the RIVERMorph software,
which is the industry standard for software providing a tool for stream assessment,
monitoring and Natural Channel Design throughout the United States and internationally.
Because of his his broad stream restoration experience, Mr. Athanasakes has instructed
several stream restoration training workshops and has presented at many national
conferences on the subject. In addition, he has authored a number of technical papers on
the subject of stream restoration.Welcome
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David A. Bidelspach, P.E.
Stream Restoration Specialist
Stantec Consulting Services, Inc.
Raleigh, NC
Dave Bidelspach is an environmental engineer with 10 years of experience designing and
constructing river restoration projects. He has been recognized for the development of a
3D design process that allows the rapid evaluation of numerous iterations to optimize the
designs for river restoration, and has piloted the use of Survey Grade GPS equipment to
lower the costs associated with pre- and post-construction surveys. Mr. Bidelspach has
worked hand-in-hand with contractors to couple his 3D designs with GPS-enabled
construction equipment to speed the construction process and insure the right outcome,
and has been responsible for the development and application of several new in-stream
structures which have proven to be robust yet easy to construct.
As one of the few stream restoration designers who has actually operated equipment and
constructed restoration projects, Mr. Bidelspach is known for producing accurate estimates
and designs that are both constructible and have long-term stability and effectiveness. For
the Housatonic River Project, Mr. Bidelspach has conducted the detailed study of river bank
stability and erodability from the Confluence to Woods Pond Dam. He is reviewing and
evaluating proposed remedial options with regard to restoration and geomorphic stability
issues.Welcome
Workshops
    Session 1
    Session 2
    Session 3
    Charrette
    Handouts & Materials
    Videos
    Bios
Calendar
Background
Q & A
Contact Us
You are here: Workshops Home » Workshops » Bios » Keith Bowers
Keith Bowers, RLA, PWS
President and Founder
Biohabitats, Inc.
North Charleston, SC
Mr. Keith Bowers is the President and Founder of Biohabitats, Inc., one of the premier
firms specializing in environmental restoration, conservation planning and regenerative
design. He is an internationally recognized landscape architect who has planned, designed,
and managed the construction of over 200 ecological restoration projects throughout the
United States. Mr. Bowers also teaches ecological restoration seminars and workshops and
participates on numerous industry panels. He is currently serving as Chairman of the
Board for the Society for Ecological Restoration International. For the Housatonic River
Project, he has a lead role in evaluating remedial alternatives with respect to their
ecological restoration components, and provides senior level expertise in the feasibility and
expected effectiveness of proposed restoration plans and techniques. He also assists in
community outreach and meeting facilitation.Welcome
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Bob Cianciarulo
Chief, Massachusetts Superfund Section
Office of Site Remediation and Restoration
EPA New England
Bob Cianciarulo is Chief of the Massachusetts Superfund Section in EPA's New England
Regional Office. In that capacity, he supervises a group of fourteen Remedial Project
Managers (RPMs) overseeing investigation, cleanup, and monitoring of Superfund National
Priorities List (NPL) sites in Massachusetts. In his over 20 years with EPA, Mr. Cianciarulo
has served as a RCRA hazardous waste inspector, a project manager in both RCRA
Corrective Action and in Superfund, and in the region's Brownfields program. Prior to his
current position, he served as Chief of Region I's Superfund Technical Support and Site
Assessment Section. Mr. Cianciarulo has a degree in Chemical Engineering from the
University of Lowell (MA).Welcome
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Richard G. DiNitto
Principal/Co-Owner
The Isosceles Group, Inc.
Boston, MA
Mr. DiNitto is a Principal of The Isosceles Group of Boston, Massachusetts with more than
30 years of environmental consulting experience. During the past 11 years, Mr. DiNitto has
been working on the GE/Housatonic River Rest of River Site in several roles: as a Project
Hydrogeologist and Geomorphologist, Site Assessment Analyst, Chemical Fate and
Transport Scientist, Public Communications Specialist, and as a Project Coordinator. Mr.
DiNitto has been one of the principal investigators in determining the nature and extent of
PCB contamination at the site. He worked with the modeling and risk assessment teams to
evaluate the data in conjunction with fate and transport mechanisms and human and
ecological exposures. He also assisted in the coordination of a variety of subcontractors
and their efforts, primarily the fate and transport modeling using HSPF, EFDC, and FCM.
Recently, Mr. DiNitto has been involved with the historical land use analyses associated
with the Housatonic River valley and its influence on fate and transport characteristics.
Mr. DiNitto's 30 years of experience includes environmental multi-media assessments and
remediation of contaminated sediments, riverine and groundwater systems. He has
completed more than 1000 environmental assessment projects across the United States
and internationally, and has successfully managed several environmental, engineering and
energy-related consulting firms.Welcome
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John J. Field, Ph.D.
Field Geology Services
Farmington, ME
Dr. John Field is a fluvial geomorphologist and hydrologist with 25 years of experience
specializing in assessments of stability and habitat conditions of rivers and streams,
identifying restoration strategies at the watershed scale, and evaluating results to ensure
improvements to channel stability and aquatic habitat are sustainable. For the Housatonic
River Project, Dr. Field provided historical analysis and interpretation of shifts in the
morphology of the Housatonic River over time and is reviewing proposed remedial
alternatives for their effects on river geomorphology and long-term stability.
During eight years as a university professor, Dr. Field was active in training teachers and
government agency personnel on techniques for the practical application of river
morphology. His research has included previous work in Massachusetts, including an
erosion control study of Turners Falls Pool on the Connecticut River, an assessment of
causes for channel instability on the Sawmill River in Montague, and the design for a bank
stabilization project on the South River in Ashfield. Dr. Field's research on flooding and
habitat issues both in the United States and internationally has been published in
numerous peer-reviewed scientific publications and presented at professional conferences.Welcome
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Edward J. Garland
Senior Professional Associate
HDR HydroQual, Inc.
Mahwah, NJ
Ed Garland is an environmental engineer with 30 years of experience in water and
sediment quality modeling, including over 25 years with HydroQual, Inc., where he serves
as Technical Director of the Environmental Fate and Transport practice area. His expertise
includes developing and applying complex, integrated models of environmental
hydrodynamics, sediment transport, and contaminant transport and fate to studies of
contaminated rivers and estuaries. For the Housatonic River Project, Mr. Garland has
overall technical and supervisory responsibility for calibrating, validating, and applying the
three-part linked modeling framework (HSPF/EFDC/FDCHN) to evaluating the effect of the
proposed remedial alternatives on PCB concentrations in the Housatonic River, its
floodplain, and its resident biota.
In addition to his work on the Housatonic, Mr. Garland has developed national recognition
for his direction of modeling efforts for contaminated sediment mega-sites such as the
Passaic River, New Jersey, and Green Bay, Wisconsin. He has also applied numerical
models of hydrologic processes to a wide variety of other riverine sites across the United
States in support of waste load application regulatory processes, and has authored a
number of technical articles and presentations at national and international technical
conferences.Welcome
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Gary Lawrence, M.R.M., R.P.Bio
Associate/Senior Environmental Scientist - Risk Assessment
Golder Associates, Inc.
Vancouver, BC, Canada
Gary Lawrence is a Senior Scientist with Golder Associates. He specializes in aquatic and
terrestrial ecological risk assessment, ecotoxicology, risk modeling of environmental
systems (including chemical bioaccumulation modeling), sediment quality assessments,
resource management, and statistical data analysis. Because of his broad technical skills
and project experience, he has served in a variety of capacities on the Housatonic River
Project. Mr. Lawrence has primary responsibility for the calibration, validation, and
application of the food-chain/bioaccumulation model that predicts PCB concentrations in
fish and other biota under each of the proposed remedial alternatives. He also was
responsible for Ecological Risk Assessment for the benthic invertebrate and fish receptor
groups, and consulted on the amphibian risk assessment.
Mr. Lawrence has served as Project Manager and Principal Investigator for numerous
ecological and human health environmental risk assessments, both in North America and
internationally. He has contributed to regional and national guidance documents on the
implementation and interpretation of detailed risk assessments. This involvement included
guidance on weight-of-evidence approach, sediment quality triad, application of toxicity
tests, and risk characterization methods. He specializes in the fate and effects of
substances that bioaccumulate and/or biomagnify in the environment, including PCBs,
dioxins/furans, mercury, and tributyltin. Mr. Lawrence currently manages a group of
approximately 25 environmental professionals in the Golder Associates Greater Vancouver
Office, and has more than 15 years of experience in risk and environmental assessment.Welcome
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John Lortie
Vice President
Stantec Consulting Services, Inc.
Topsham, ME
John Lortie is a Professional Wetland Scientist, a Certified Wildlife Biologist, an
accomplished botanist, and an experienced ecological risk assessor. He has directed
numerous projects involving complex environmental regulations at hazardous waste sites
and marine facilities, and has taught short courses at international environmental
conferences on ecological risk assessment protocols, field methods, and restoration design.
For the Housatonic River Project, Mr. Lortie serves as the lead ecologist for the
G.E./Housatonic River Site Ecological Risk Assessment, with particular responsibility for the
Ecological Characterization and in evaluating risks to amphibians. In his previous position
as President of Woodlot Alternatives, Inc. (now part of Stantec), Mr. Lortie was responsible
for many aspects of the site investigations, including the field studies program, and was
the lead investigator for the Ecological Characterization of the site.
In addition to managing significant habitat restoration projects and ecological risk projects,
he has also led large-scale ecological inventories to search for rare animals and plants,
directed coastal migratory bird studies, and evaluated complex natural communities
throughout the northern Atlantic region. A former National Wildlife Refuge manager, he
also offers special expertise in migratory bird studies. As a Professional Wetland Scientist,
Mr. Lortie also specializes in interpretation of wetland regulations, and wetland
identification, evaluation, mitigation and restoration.Welcome
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Richard A. McGrath
Principal/Co-Owner
The Isosceles Group, Inc.
Boston, MA
Dick McGrath is an aquatic ecologist with 40 years of experience conducting and managing
research in oceans, estuaries, and rivers. He has served as the Technical Director for the
Rest of River Investigations for the last 10 years and, for 2 years prior to that, was the
Quality Assurance Manager. In addition to his continuing wide-ranging technical oversight
and coordination responsibilities on the project, he also provides specialized expertise in
PCB analysis and biogeochemistry and has provided assistance to EPA on of many of the
technical documents presenting the results of the studies conducted on the project.
Mr. McGrath specializes in the assessment and remediation of contaminated sediments,
particularly sediments contaminated with PCBs and other organic compounds. In his
career, he has been a Vice President and/or General Manager for three large international
consulting organizations, and has conducted investigations of contaminated sediments on
all three coasts of the United States as well as in the Great Lakes. He has authored,
edited, and reviewed hundreds of scientific papers, reports, and other documents and has
been an invited participant at national and international technical conferences. He has also
been an invited participant on the PBS NOVA television series, discussing his work on PCB-
contaminated sediments in New Bedford Harbor.Welcome
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Michael R. Palermo, Ph.D., P.E.
President
Mike Palermo Consulting, Inc.
Durham, NC
Dr. Mike Palermo is a consulting engineer with extensive internationally recognized
experience in dredged material management and contaminated sediment remediation. For
the majority of his career, Dr. Palermo served with the U.S. Army Corps of Engineers as a
Research Civil Engineer and Director of the Center for Contaminated Sediments at the
Engineer Research and Development Center (ERDC) at the Waterways Experiment Station
(WES), where he managed and conducted both research and applied studies for the
USACE, EPA, DOJ, NOAA, U.S. Navy, and others. He also managed the WES/ERDC
research focus area for contaminated sediments. Since entering private practice in 2003,
he has provided design services and technical review and oversight for clients, both in the
U.S. and abroad, on a wide range of sediment remediation and navigation projects
involving contaminated sediments including sediment mega-sites such as the Hudson
River, Housatonic River, Fox River, Portland Harbor, and Onondaga Lake. In his role on the
Housatonic River Project Dr. Palermo serves as Senior Reviewer and technical resource for
issues related to sediment dredging, capping, and dredged material management.
Dr. Palermo is a Registered Professional Engineer and a member of the Western Dredging
Association (WEDA), International Navigation Association (PIANC), and American Society
of Civil Engineers (ASCE). He has served on the adjunct faculty at Texas A&M University
and Mississippi State University and is also Associate Editor for the WEDA Journal of
Dredging Engineering. He has authored numerous publications in the area of dredging and
dredged material disposal technology and remediation of contaminated sediments. He is a
lead author of USACE, EPA, and international guidance documents pertaining to
contaminated sediments, including the USEPA 1998 Guidance for In-Situ Subaqueous
Capping of Contaminated Sediment, USEPA 2005 Contaminated Sediment Remediation
Guidance for Hazardous Waste Sites, and the USACE/USEPA 2008 Technical Guidelines for
Environmental Dredging of Contaminated Sediments.Welcome
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Kathy Poole, RLA, LEED AP
Principal
Poole Design, LLC
Baltimore, MD
Kathy Poole is Principal of Poole Design, a firm specializing in Landscape Architecture,
Urban Design, and Ecological Infrastructure. For the Housatonic River Project, she assists
EPA in developing community outreach programs. Through her 25 years of collegiate
teaching and professional practice, she has developed a national reputation for integrating
ecology and design toward projects that both regenerate ecological systems and connect
people to landscapes in engaging and beautiful ways. Her many successful environmental
design projects include a range of scales, from public plazas of a few hundred square feet,
to new communities of hundreds of acres, to master plans encompassing thousands of
acres. She completed her undergraduate architecture degree at Clemson University and
was awarded her Master of Landscape Architecture degree at Harvard University with
distinction and garnering the university's top awards. She has published several book
chapters and over a dozen articles, and her work has been exhibited across the nation. A
popular speaker, Ms. Poole has keynoted conferences both at home and abroad. These
skills, combined with her 10 years of experience as an academic, result in her often being
called upon to lead public forums, working sessions, and charrettes, and to lead
mediations between private citizens and public or corporate entities.Welcome
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Steven A. Shapiro, J.D.
Partner
Certus Strategies, U.S., LLC
Rockville, MD
Steve Shapiro, a partner of Certus Strategies, has 25 years experience working with
diverse groups including landowners, industry, government (State and Federal), energy
companies and others, in the area of large multi-party facilitation/mediation. For the
Housatonic River Project, Mr. Shapiro provides senior-level support in the areas of public
outreach and dispute resolution. He will also facilitate the upcoming visioning workshops.
Mr. Shapiro served as the Alternative Dispute Resolution Specialist for the Federal Energy
Regulatory Commission, resolving many matters of stakeholder and public concerns. He
organized the community/stakeholders in the Augusta Canal 401 Water Certification
Process, working with local industry, NOAA, environmental officials from Georgia and
South Carolina, and a power producer. On that project, he met with and interviewed all
stakeholders and designed a multi-party mediation process that enabled full participation
by all members of the community. Mr. Shapiro also trained Commission staff in how to
interact effectively when working with the public. He also recently concluded a large multi-
party facilitation in the Albany area of New York State, with over 40 parties that included
municipal governments, consumer advocates, the State utility commission, energy
suppliers and transmission owners.Welcome
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Susan C. Svirsky
EPA Project Manager
Rest of River
Ms. Svirsky has worked with EPA for over 30 years in many different capacities. She
graduated with a degree in Wildlife Ecology from the University of Maine and subsequently
worked for Maine Inland Fisheries and Wildlife. From there, she began her career at EPA in
the Water Quality Monitoring Program in Washington, D.C. Upon returning to New England,
she worked with EPA in various roles, including serving as the chair of the multi-agency
regional Superfund Ecological Assessment Team. In this role Ms. Svirsky began her work
with contaminated sediment site assessment, cleanup, and restoration, with a particular
focus on PCB-contaminated sites and participated in national guidance development.
Her involvement with the GE-Housatonic River site began over 14 years ago. This
involvement led to her becoming the Project Manager for Rest of River, overseeing all of
the data collection, risk assessment, modeling, and Corrective Measures Study activities.
In addition, Ms. Svirsky has taught sessions on ecological risk assessment and restoration
of contaminated sediment sites, and has authored numerous technical papers on these
issues as well as those associated with Rest of River.Welcome
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Mark Velleux, Ph.D., P.H., P.E.
Senior Project Manager
HDR HydroQual, Inc.
Mahwah, NJ
Dr. Mark Velleux is a civil engineer with over 20 years of experience in the development
and application of surface water and watershed-scale contaminant transport and fate
models. He has both technical and managerial experience investigating contaminated
sediment sites, establishing clean-up goals, and evaluating remediation alternatives. For
the Housatonic River Project, Dr. Velleux was responsible for review and analyses of EFDC
model results to evaluate model performance, and worked to support supplemental data
collection and field surveys related to modeling studies. He conducted analyses to quantify
PCB transport and fate processes in river sediment and surface water that were used to
define inputs for model validation and demonstration simulations, and contributed to
sediment transport and PCB transport and fate model performance evaluations as well as
efforts to evaluate model sensitivity and uncertainty.
In addition to his work on the Housatonic, Dr. Velleux has also been a senior member of
teams investigating metals transport in the Upper Columbia River, PCB transport and fate
modeling efforts and analysis in the Lower Fox River, and modeling the potential for PCB
release from confined disposal facilities in Saginaw Bay (Lake Huron). With the Wisconsin
Department of Natural Resources, he was responsible for PCB transport and fate models
developed for CERCLA (Superfund) and NRDA efforts for the Lower Fox River/Green Bay
PCB Superfund Site. He is the author of a number of peer-reviewed articles in scientific
journals, in addition to a wide variety of presentations at national and international
scientific conferences.Welcome
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Donna J. Vorhees, Sc.D.
Principal
The Science Collaborative
Ipswich, MA
Dr. Donna Vorhees specializes in multi-pathway exposure assessment and human health
risk assessment of chemicals in indoor and outdoor environments. Dr. Vorhees (at the time
with Menzie-Cura Associates) participated in all aspects of the Human Health Risk
Assessment for the GE/Housatonic River Site and was the primary author of the
assessment of agricultural products such as milk, beef, chicken, eggs, and vegetables, and
the probabilistic assessment of soil exposure and agricultural products. She holds an Sc.D.
from the Harvard School of Public Health and has nearly 20 years of experience conducting
deterministic and probabilistic exposure and risk modeling for environmental contaminants
such as polychlorinated biphenyls, dioxins and furans, petroleum hydrocarbons, volatile
organic compounds, and metals (e.g., arsenic, lead, and mercury). She is also an Adjunct
Assistant Professor in the Department of Environmental Health at the Boston University
School of Public Health where she teaches Risk Assessment Methods.
In addition to her work on the Housatonic River, Dr. Vorhees has conducted risk
assessments on a wide range of environmental health issues, including determining
whether and to what extent contaminated sites should be remediated, identifying research
priorities and comparing risks among dredged material management alternatives for the
U.S. Army Corps of Engineers, and providing guidance for responding to and evaluating
petroleum spills in and near private residences. She is also leading a health study as part
of a United Nations environmental assessment of petroleum contamination in the Niger
Delta. Dr. Vorhees is a Councilor for the Society for Risk Analysis and recently served on
two National Research Council Committees (Health Risks of Phthalates and Sediment
Dredging at Superfund Megasites). She is the author or co-author of numerous scientific
publications and has presented the results of her work at a variety of national and
international technical conferences.Welcome
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Mini Workshops
A series of workshops sponsored by the EPA to provide the public with more information
about the "Rest of River" cleanup decision.
Mini Workshop 1: Tuesday, April 5th, 2011, 5:30-8:30pm
Why Working with River Processes Matters:
Housatonic History, Ecology, and PCBs
Founder's Theater at Shakespeare & Co.
70 Kemble Street
Lenox, MA 01240
Click here to view the Mini Workshop 1 schedule.
Mini Workshop 2: Wednesday, April 6th, 2011, 5:30-8:30pm
Getting the Facts on PCBs:
Human Health Risks, Ecological Risks, and PCBs in the Housatonic River
Founder's Theater at Shakespeare & Co.
70 Kemble Street
Lenox, MA 01240
Click here to view the Mini Workshop 2 schedule.
Mini Workshop 3: Thursday, April 7th, 2011, 5:30-8:30pm
Exploring Alternatives for Cleanup:
Remediation, Restoration, Alternatives, and Environmentally Sensible Remediation
Concepts
Founder's Theater at Shakespeare & Co.
70 Kemble Street
Lenox, MA 01240
Click here to view the Mini Workshop 3 schedule.
Charrette
Public Charrette: Saturday, May 7th, 2011, 8:30am - 5:30pm
The Community Contributes:
A Practical, All-Day, Hands-On Workshop for the Community to Better Understand
the "Rest of River" Issues, to Explore the Pros and Cons of the Alternatives, and for
the EPA to Hear the Community's Ideas.
Bernstein Theatre at Shakespeare & Co.
70 Kemble Street
Lenox, MA 01240
Click here to view the Charrette agenda.Welcome
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Outreach Program Purpose
Housatonic Rest of River is the term used in the Consent Decree to describe the
investigation and decision making process for the Housatonic River from the confluence of
the East and West Branch downstream into Connecticut. Under the terms of the Consent
Decree, EPA conducted studies and investigations to support the Agency in developing
Human Health and Ecological Risk Assessments and in performing a Modeling Study of the
hydrodynamics, sediment transport, and PCB fate and bioaccumulation in the river. The
reports from these activities underwent formal external Peer Review. Following the RCRA
process outlined in the Reissued RCRA Permit (Appendix G to the Consent Decree) GE
prepared a Supplemental RCRA Facility Investigation Report, and proposed interim cleanup
goals for the Rest of River upon completion of the risk assessment Peer Reviews. GE
submitted a proposal for evaluating cleanup alternatives and, after EPA conditional
approval of this proposal, GE evaluated cleanup alternatives (corrective measures) for the
Rest of River, including a no action scenario. EPA will then propose a selected alternative
for public comment.
EPA is beginning its decision-making process for the cleanup of the Housatonic Rest of
River. In doing so, EPA is considering the information presented in the Revised Corrective
Measures Study (RCMS) submitted by GE in October of 2010, as well as public input and
other information as necessary. The purpose of the RCMS was to evaluate potentially
applicable technologies and cleanup alternatives for the Rest of River to reduce risk to
human health and the environment from PCBs, and to prevent further downstream
transport of PCBs.
There are three categories of actions being evaluated:
Management of in-place sediment and riverbank soil (the SED alternatives),
Management of in-place floodplain soil (the FP alternatives), and
Treatment and disposition (TD alternatives).
These actions are evaluated against nine criteria specified in the Revised RCRA Permit. In
addition, the RCMS contains GE's recommendation as to which alternative it believes best
meets the criteria and objectives. GE concluded that either Monitored Natural Recovery
(SED 2 and FP1) or the combination of SED 10/FP9, and onsite disposal of contaminated
sediment and soil in a local landfill best met the criteria.
Now EPA is evaluating the alternatives and combinations of alternatives against the criteria
to determine which cleanup plan EPA believes best meets the criteria.
EPA's consultants held a series of interviews with stakeholders over the past few months
regarding their view of the process and information needs.
One of the outcomes of these interviews is this series of mini workshops and the all-day
hands-on session scheduled for May 7 for stakeholders to learn and interact regarding the
Rest of River cleanup. The purpose if these meetings are to
Provide the community with -
an understanding of the work that EPA (and others) have done on the Rest of
River
an understanding of how the river works and it is affected by the PCB
contamination
an opportunity to get their questions answered
Result - Stakeholders have a better understanding of the issues associated
with any cleanup of the Housatonic River
After public comment, EPA will finalize the corrective measure(s) to be implemented for
the Rest of River. GE and/or the public may then appeal EPA's decision to the EPA
Environmental Appeals Board, and then to the Federal Court of Appeals. As specified in the
Consent Decree, upon completion of all appeals, the remedy that was upheld will be
implemented by GE as a CERCLA action.Welcome
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Consent Decree
The comprehensive remediation and restoration of the GE-Pittsfield/Housatonic River Site
is being performed pursuant to a court-ordered Consent Decree. The parties to the
Decree include EPA, the U.S. Department of Justice, the Commonwealth of Massachusetts'
Attorney General's Office, Executive Office of Environmental Affairs, and Department of
Environmental Protection, the State of Connecticut's Attorney General's Office and
Department of Environmental Protection, the U.S. Department of Interior, the National
Oceanic and Atmospheric Administration, the City of Pittsfield ("City"), the Pittsfield
Economic Development Authority ("PEDA"), and the General Electric Company. The Decree
was approved by the U.S. District Court on October 27, 2000.
The Consent Decree provides for cleanup of the Housatonic River, the former General
Electric facility, several former oxbows of the river, contaminated floodplain properties
along the river, contaminated groundwater, Allendale School, Silver Lake and Unkamet
Brook. The Decree also provides for recovery by the governments from GE of costs
incurred in implementing the Decree cleanups, and provides for activities and funding by
GE to address damage to natural resources.
In addition, a Definitive Economic Development Agreement among GE, the City, and PEDA
became effective as of the entry of the Decree, and provides for economic redevelopment
of the GE facility. Moreover, to facilitate successful redevelopment, on April 30, 2002, EPA
entered into a Prospective Purchaser agreement with the City and PEDA to eliminate
potential legal hurdles to PEDA's redevelopment.Welcome
Workshops
Calendar
Background
    Consent Decree
    Fact Sheets
    Project Reports
    Maps & Figures
Q & A
Contact Us
You are here: Workshops Home » Background » Fact Sheets
Fact Sheets
Please Note: That clicking one of these links will open a PDF in a new window.
Rest of River Fact Sheets
PCB Fact Sheet
EPA Community Update Fact Sheet
Ecological Risk Assessment Fact Sheet
Human Health Fact Sheet
EPA Requires GE to Revise Its Corrective Measures Study
Corrective Measures Study Fact Sheet
Corrective Measures Study Process Fact Sheet
EPA's Cleanup Decision Process
Cleanup Alternatives in the Revised CMSWelcome
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Project Reports
Please Note: That clicking one of these links will take you to the EPA's website in a new
window.
Major Project Documents
Cleanup Agreements
EPA's Ecological Risk Assessment
EPA's Human Health Risk Assessment
EPA's Modeling Reports
GE's Corrective Measure Study Reports
GE's Corrective Measure Proposal Study Reports
GE's Interim Media Goals Proposal Report
GE'S RCRA Facility Investigation ReportWelcome
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Maps & Figures
Click here to open the EPA's website in a new window and view the Rest of River -
Maps/Figures.Welcome
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Mini Workshop One (April 5) - Why Working with River
Processes Matters: History, Ecology, and PCBs
Presentation One: History of the River, Richard DiNitto (Presenter), The
Isosceles Group and John Field, Ph.D, Field Geology Services
Presentation Two: Geomorphology/River Processes, Keith Bowers
(Presenter), Biohabitats Inc., and David Bidelspach and George
Athanasakes with Stantec Consulting Inc.
Presentation Three: Ecological Characterization, John Lortie, Stantec
Consulting Inc.
Presentation Four: PCBs, Richard McGrath, The Isosceles GroupWelcome
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Presentation One: History of the River, Richard DiNitto
(Presenter), The Isosceles Group and John Field, Ph.D,
Field Geology Services
1-1-A.
Q: Why does the old history matter now?
A: Understanding the impacts to the River in the past and how the River reacted to
those changes promotes a better understanding of the fluvial processes that
operate within the system and how the River responds to these processes. This
knowledge helps inform the remediation decision-making process now and how to
better design and plan future actions.
1-1-B.
Q: How does the history of the river, man-made changes to it and its reaction
to these changes, inform your remediation decisions?
A: Knowledge of the River's changes and responses to them helps us to
understand how each remediation alternative may impact the River, what
responses the River may have to those alternatives, and what restoration
techniques may be necessary to minimize or eliminate any predicted negative
responses in the River.
1-1-C.
Q: Can you anticipate how the river will change in the future?
A: We never know exactly what the River will do in the future, but from our
understanding of the past history of the River and the fluvial geomorphological
processes at work, we can estimate the likely changes that may occur. For
example, we can estimate that certain existing meanders that have begun to cut
into their banks and the adjacent floodplain may continue that process causing the
River to migrate from its current location. The paths of those migrating meanders
can also be estimated and if they are close to another meander, we can predict the
possible creation of new cutoffs or oxbows. The studies conducted to date also
help us understand where more of the energy of the River is being transferred into
bank erosion and from that we can predict areas that are at risk for future bank
erosion and resultant changes to the River's depth and geometry.
1-1-D.
Q: If the history of the river shows that it has been drastically modified,
including clear-cutting along its banks and even has been re-routed such as
in the 1940s and became the system that exists today, then won't the
thorough cleaning of the river of PCBs result in a clean, swimmable and
fishable river with a renewed and flourishing, ecological environment?
A: EPA believes that the history of the River, particularly its documented recovery
from the extensive historical modifications such as clear-cutting and rechanneling,
is testimony to the resilience and natural restorative powers of this system. This
history provides compelling evidence that the River can and will recover from any
remediation that may be necessary, and because the system will only be healthier
without the documented stress due to PCB contamination, such recovery will likelybe quicker and more complete than has been the case previously. GE's projections
show that the River will not "clean itself" in more than 250 years.
1-1-E.
Q: On Slide #29 (Split Map slide comparing an area in 1886 to the same
location in 1944), where is the sewage disposal area noted on the later map?
What has become of it? What is there now?
A: The maps on this slide show the area of the River between Joseph Drive to the
north and New Lenox Road to the south. The 1944 map shows a series of
rectangular wastewater lagoons located at the east end of Utility Drive, Pittsfield.
These lagoons were not present in the 1886 map shown on this slide. Today, this
same area is the location of the Pittsfield wastewater treatment facility. Most of the
lagoons shown on the 1944 map are no longer in use; however many still remain,
with some having been backfilled. The lagoons have been replaced with
aboveground wastewater treatment systems.Welcome
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Presentation Two: Geomorphology/River Processes, Keith
Bowers (Presenter), Biohabitats Inc., and David Bidelspach
and George Athanasakes with Stantec Consulting Inc.
1-2-A.
Q: Has the cleanup of the 2 miles changed the stability of the river
downstream?
A: No. The cleanup work associated with the 1!-Mile and !-Mile Reaches did not
substantially change the morphology of the channel, which was reconstructed as a
flood control channel about 60+ years ago, nor did it result in significant changes
downstream. During the period of the last of the cleanup work, an extremely large
storm occurred in October 2005, with some of the highest flows ever recorded. This
storm did result in changes in the downstream reaches.
1-2-B.
Q: There is no disputing that the river has been disturbed, but would you
agree that it is trending towards a more natural state below the confluence, in
the PSA?
A: Yes.
1-2-C.
Q: To what "reference systems" is Keith comparing the Housatonic erosion
rate?
A: The reference systems used to compare the Housatonic erosion rate were
extrapolated from Bank Erosion Hazard Index (BEHI) curves developed in North
Carolina. The reference stream was assumed to have a BEHI corresponding to
very low or low and a near bank stress index of moderate or less.
1-2-D.
Q: Explain "Much of what we see today is the result of reforestation in only
the last 70+ years".
A: Historical records show that logging and/or clearing throughout the Housatonic
Valley had become widespread by the 1800s. Most of the trees that we see now
are a result of natural recolonization and growth since that time.
1-2-E.
Q: Why is it that "disturbance of a stream corridor typically results in an
increasingly negative spiral of degradation"? Why do some
changes/"disturbances" not result in positive effects?
A: All river systems are dynamic and experience naturally induced disturbances, or
changes, all the time. Typically river systems adjust to these changes on a
continuous basis within an overall threshold. These changes provide diversity and
complexity to a river system, which certainly has a positive effect to the ecosystem.
However, more severe or permanent changes to a river system can often cause a
reverberating effect throughout the system. A river will recover from these changes,but may take many decades or centuries to return to a state of dynamic
equilibrium.
1-2-F.
Q: How did the remediation that was done in Pittsfield affect the
hydromorphology downstream and upstream?
A: Please see the response to Question 1-2-A, above.
1-2-G.
Q: Since rivers want to meander, then why don't we try to not change its
behavior?
A: We do not want to interfere with the natural recovery process of the River.
However, if there is an opportunity to accelerate the recovery process which will
assist in the design of a potential active remedy then we should consider options to
do so.
1-2-H.
Q: What is the potential impact of dredging on unstable portions of the river?
A: Dredging unstable portions of the River without addressing the instability in post
dredging actions would most likely lead to continued instability in the stretch being
dredged and could potentially perpetuate instability in both upstream and
downstream stretches of the River.
1-2-I.
Q: Does reforestation stabilize the river edges yielding less meandering?
A: Trees serve to stabilize riverbanks. However, if the River is continuing to
readjust its meander pattern and geomorphological plan form from past impacts,
then trees alone may not be able to keep riverbanks from eroding.
1-2-J.
Q: What is the relevance and impact of Lane's equation to dredging?
A: If dredging a channel changes one of the parameters of Lane's equation
(sediment size, sediment load, discharge or slope) without corresponding
adjustments to the other parameters then the channel will enter into a
disequilibrium state, resulting in accelerated erosion (degradation) or increases in
sediment deposition (aggradation).
1-2-K.
Q: What does the sediment actually look like behind the dams? How is it
distributed, i.e.- evenly or thicker on the bottom? On average, how deep or
thick is the contaminated layer?
A: Sediments behind the dams generally have greater fractions of fine-grained,
richly organic material than the reach of the river upstream of the impoundments.
For example, Woods Pond sediments are generally a two-to-one mix of fine-
grained silt and clay to very fine sand. In contrast, Rising Pond, which is
downstream of a fast moving, high gradient reach of the river, has higher
proportions of sand than Woods Pond.
In Woods Pond, the thickest deposits have been identified in the area of the deep
hole, located in the southeast portion of the pond.
In Woods Pond, PCB concentrations have been detected at depths of six to eight
feet. In Rising Pond, PCBs were detected in sediments at least three feet deep.Welcome
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Presentation Three: Ecological Characterization, John
Lortie, Stantec Consulting Inc.
1-3-A.
Q: How can the younger generation get involved to help protect our local
environment?
A: Getting a good education is the single most important thing young people can
do if their goal is to help protect the environment. That education does not
necessarily need to be in science or engineering fields. Although the technical
disciplines are where most opportunities will be found, there is also need for
communication specialists, facilitators, and educators, among many other
disciplines.
1-3-B.
Q: What about population data for birds and mammals, especially fish
eaters? Did you find numbers that could be classified as normal?
A: Although rigorous quantitative assessment of bird and mammal populations was
not a major objective of the ecological characterization, semi-quantitative
assessment of several species was possible based on observations made during
the field surveys. The numbers of mink and otters in the PSA (study area) was
lower than observed in reference areas, indicating that the numbers may not be
normal, particularly considering the suitability of the habitat for both species. Bird
use in the PSA was similar to that found in reference areas.
1-3-C.
Q: What is the status of Fringed Polygala?
A: This is a relatively common plant in rich moist woods and is not considered rare.
1-3-D.
Q: Any explanation why no Common or Hooded Mergansers? Aren't they fish
eaters?
A: Common mergansers use the PSA primarily in the winter and during migration;
they do not nest in this area. Hooded mergansers were infrequently seen and
should be nesting in this area based on their home range and habitat. There were
no studies specifically conducted on hooded mergansers. They are fish eaters.
1-3-E.
Q: What is the likelihood of an endangered species returning after its habitat
has been destroyed and then restored? Can you cite examples where
endangered species have returned after major disturbance and restoration?
A: If restoration is successful, and there are numerous documented successful
environmental restoration projects, the probability of both common and endangered
species re-establishing themselves is high.
1-3-F.Q: Have you studied wildlife in the first two miles after remediation? Have
species returned?
A: An aquatic assessment survey was conducted in the summer of 2007 at three
locations in the 1!-Mile Reach. Because the 1!-Mile remediation was conducted
over a period of several years, for the most upstream location this represented
approximately 5 years of recovery, while for the most downstream location the
survey was conducted only a year following remediation. The survey consisted of a
quantitative assessment of the benthic invertebrate community and measurement
of PCB concentrations in the tissues of benthic invertebrates, along with a semi-
quantitative assessment of the fish community. The results of the survey clearly
indicated that the benthic community had become re-established following
remediation at all locations and that there was greater abundance and diversity of
benthic fauna compared with similar samples collected prior to remediation. Tissue
PCB concentrations had decreased by over 99% from pre-remediation
measurements. The fish sampling conducted at the same time indicated that fish
populations of species appropriate for the habitat type had also become re-
established.
1-3-G.
Q: Sounds like lots of rare species in the river; so is the river ok and better to
leave it alone?
A: The number of rare species in the River and floodplain is not unusually high for
an area of this size and diversity of habitat. In addition, the presence of rare
species should not be interpreted to indicate that there is no ecological risk due to
the PCB contamination; rare species are not necessarily rare because of their
sensitivity to PCB contamination, so their presence should not be interpreted to
indicate a lack of effects of PCB contamination. Furthermore, the ecological risk
assessment has clearly shown a variety of types and severity of impacts to many
other species, so ignoring the PCB contamination solely to avoid impacting rare
species during remediation may not be good environmental management.
Techniques exist to protect or mitigate for impacts to rare species during any
potential remediation and such techniques will be employed should remediation be
determined to be necessary.
1-3-H.
Q: If there are PCBs on the species, what does that mean? Are they inside or
outside their bodies?
A: When reference is made to PCB contamination in biota, that contamination is
within the tissues of the particular species, i.e., inside the body. Although there may
also be some PCBs found on the body surfaces of these species, such surficial
contamination is minor in comparison to that found in the tissues.
1-3-I.
Q: What happens to the plants and animals during a flood?
A: Many plants that live in floodplains are adapted to flooding, and hence during a
flood they tolerate the inundated or saturated conditions. Animals that live in the
floodplain either move out during a flood event, stay put in cases where they can
live in flooded conditions (e.g., wood turtles), or perish if they are unable to migrate
out and cannot withstand flooding (e.g., some small mammals). Some species of
animals that perish during a flood event are able to quickly re-establish themselves
by immigration back into the floodplain from adjacent areas.Welcome
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Presentation Four: PCBs, Richard McGrath, The Isosceles
Group
1-4-A.
Q: When did we start discharging PCBs in the Housatonic and for how long?
A: PCBs were used at the GE facility in Pittsfield from approximately 1932 through
1977. Although no records indicate when PCBs were discharged from the facility,
releases are believed to have spanned approximately the entire period of use.
1-4-B.
Q: How did they come to the conclusion PCBs are dangerous?
A: The toxicity of PCBs has been demonstrated in a wide variety of laboratory
toxicity studies conducted with animals. Epidemiological studies of human
populations show adverse effects at high occupational exposures, such as
chloracne, and also suggest some adverse effects at lower environmental
exposures, with growing evidence of neurodevelopmental effects (for example, see
Birnbaum and Staskal-Wikoff [2010] 5th international PCB workshop - Summary
and implications. Environment International, 36:814-818).
1-4-C.
Q: It sounds like there was little success with man-made vernal pools. Do
you know a more successful way of doing it now?
A: EPA believes it is possible to restore vernal pools successfully. Numerous
examples of the successful creation or restoration of vernal pools may be found
throughout the technical literature; vernal pools are being restored every day in a
wide variety of locations. One vernal pool was cleaned up and restored in
conjunction with the 1!-Mile Reach remediation. Monitoring surveys conducted
before and after the cleanup demonstrate that the obligate species and structure
and function of that vernal pool are equivalent to their pre-remediation conditions.
1-4-D.
Q: What are the odds of successful breeding of bald eagles near the river due
to PCB levels?
A: The results of the ecological risk assessment indicate that bald eagles
reproducing in the study area would be at risk due to PCBs in fish, their primary
food source.
1-4-E.
Q: Would it be a good idea to study PCBs further before going ahead with
remediation?
A: The studies conducted to date provide sufficient information for EPA to evaluate
the alternatives and propose a cleanup plan. The biogeochemical behavior and
toxicological properties of PCBs are sufficiently well understood to quantify human
health and ecological risks at the site, and their site-specific distribution is
sufficiently well documented to evaluate the need for remediation and to select
among remedial alternatives.1-4-F.
Q: What was the year of the GE biodegradation study in Woods Pond?
A: The biodegradation studies conducted by GE in Woods Pond and in the
laboratory using sediment collected from Woods Pond were reported in a series of
technical papers in the late 1980s and early 1990s.
1-4-G.
Q: If there are no more PCBs, how are there still PCBs in water? Can they
jump from sediment to water?
A: In spite of the elimination of sources of PCBs at the GE Facility and the
completed remediation adjacent to and downstream of the facility on the East
Branch, the mass of PCBs in River sediment and bank soil remains a significant
continuing source of PCBs to the River. Although PCBs are generally relatively
insoluble, there is movement of sediment-bound PCBs to the water column in the
dissolved phase via flux of sediment pore water into the water column, and in the
particulate phase when bed sediments are resuspended into the water column.
1-4-H.
Q: Can you verify that low molecular weight (MW) PCBs, those that can
volatize, are found in higher concentrations in trees up to 3 miles from the
River? What about agricultural crops grown in the floodplain?
A: EPA is aware of published studies indicating that airborne PCBs may be
detected in tree bark from studies where tree bark has been used to evaluate the
atmospheric transport of PCBs. However, EPA is not aware of studies involving
quantification of PCBs in tree bark near the Housatonic River. Atmospheric PCB
concentrations adjacent to the River were measured early during the Human
Health Risk Assessment and again during remediation activities on the East
Branch. All results were either non-detect or well below established screening
guidelines. In general, plants do not take up PCBs from soil; however, PCBs in soil
may be transferred to the surfaces of vegetables and other crops grown in the
floodplain via rainwater splash, evaporation, and windborne dust, and the sampling
program and Human Health Risk Assessment evaluated exposures associated
with this transfer.
1-4-I.
Q: Can I assume that high MW PCBs stay in the sediment and are not
volatile?
A: Although there are exceptions for some congeners, in general the higher
molecular weight PCB congeners (i.e., those with higher numbers of substituted
chlorines) are bound to sediment particles, relatively insoluble, and non-volatile.
1-4-J.
Q: How deep in the riverbed are PCBs found?
A: In some locations, PCBs have been detected through the entire sediment
column down to the clay bed of glacial Lake Housatonic, a distance of several feet.
This is the result of the instability of bed sediment in the River. Detailed
examination of deep sediment cores provides evidence of large-scale disruption of
sediments during high-flow events, allowing PCB-laden surface sediments to be
redeposited at depth.
1-4-K.
Q: What does the partition coefficient indicate about PCBs that have
volatized?A: The partitioning coefficient is a ratio of the concentration of PCBs adsorbed to
sediment divided by the concentration of PCBs dissolved in the overlying water. It
therefore has no applicability to PCBs that may have volatilized.
1-4-L.
Q: Are 1260 PCBs more or less toxic than 1242?
A: Some human and animal studies have been conducted using different
commercial mixtures of PCBs called Aroclors, and some animal data indicate that
more highly chlorinated PCB mixtures, such as Aroclor 1260, have greater
potential to cause cancer than less chlorinated PCB mixtures, such as Aroclor
1242. More recent toxicological investigations have focused on individual
congeners instead of Aroclors.
1-4-M.
Q: Is there a concern about dried mud kicking up as dust and being inhaled?
A: There is certainly the potential for exposure to PCBs if dried contaminated soil
or sediment is dispersed in air as dust and then inhaled.
1-4-N.
Q: How do we absorb PCBs other than eating them?
A: PCBs can be absorbed through the skin to some extent. They also can be
absorbed following inhalation.
1-4-O.
Q: What other hazardous effects besides cancer exists?
A: There is clear evidence from animal toxicity studies that PCBs can adversely
affect different systems, such as the immune system, the reproductive system, the
nervous system and the endocrine system. Studies of human populations suggest
that some of these effects occur under some exposure conditions. This is an active
area of scientific inquiry.
1-4-P.
Q: Are the Housatonic River PCBs the 126 PCBs?
A: PCB-126 is one of the 209 PCB congeners. PCB-126 was never more than a
trace component of any of the Aroclor blends and, although it has been identified in
some River samples, it is not found in significant quantities in the River or
floodplain.
1-4-Q.
Q: How dioxin-like are our PCBs?
A: The World Health Organization and EPA have identified 12 PCB congeners that
have structural similarity to dioxin and so mimic the toxicity of dioxin in the body,
though at a much lower potency. Some of these congeners have been detected in
River soil, sediment, and grass samples.
1-4-R.
Q: What is the relationship of PCBs and other contaminants, for example
dioxin? And have other contaminants been identified in the Housatonic
River?
A: Dioxins and furans are known to co-occur with PCBs and have been identified in
samples of soil and sediment from the site. Other potential contaminants have alsobeen identified, but at concentrations that are not considered to pose a risk to
humans or animals. PCBs, dioxins, and furans are the only contaminants that were
retained as contaminants of potential concern (COPCs) for the Human Health Risk
Assessment and Ecological Risk Assessment.
1-4-S.
Q: Do the results of tissue samples show PCBs?
A: Fish and wildlife at the Rest of River site have some of the highest tissue
concentrations of PCBs ever documented.
1-4-T.
Q: Even with the presence of PCBs, there seems to be very rich and thriving
wildlife. How much stress are the PCBs causing and is this stress decreasing
over time now that no new sources of PCBs exist and existing PCBs are
being buried naturally?
A: Although the wildlife inhabiting the River and floodplain may appear to be rich
and thriving, this is not an assessment that can be made through casual
observation. The ecological risk assessment has clearly documented significant
harm to a number of representative species, and this may not necessarily be
evident to the casual observer. It has been documented, for example, that mink
and otter are at very high risk due to PCBs in fish, their principal food source, and
are virtually absent from the area, and that amphibians are being developmentally
impaired.
Although PCBs at the GE facility and other upstream sources of have been
cleaned up, the mass of PCBs in the Rest of River sediment and bank soil remains
a continuing source of contamination. Extensive data collected on the vertical
distribution of PCBs in sediments indicates that widespread burial of PCBs with
clean sediment is not occurring and is not effectively isolating contaminated
sediments from ecological and human receptors.
1-4-U.
Q: Would we be here tonight having this presentation if GE were not a "deep
pocket"? How literally did the PCBS get in the river? Did GE "dump" PCBs in
the river? Was it a by-product of manufacturing, etc.?
A: Although GE performed many functions at the Pittsfield facility throughout the
years, the activities of the Transformer Division, including the construction and
repair of electrical transformers using dielectric fluids, some of which contained
PCBs (primarily Aroclors 1260 and, to a lesser extent, 1254), were one likely
significant source of PCB contamination. According to GE's reports, from 1932
through 1977, releases of PCBs reached the wastewater and stormwater systems
associated with the facility and were subsequently conveyed to the East Branch of
the Housatonic River and to Silver Lake.Welcome
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Presentation One: PCB Distribution, Fate, and Transport,
Edward Garland, HDR HydroQual
2-1-A.
Q: Are consulting firms and EPA itself "allowed" to tell us how much
confidence they have in GE's own studies - e.g., the data presented in a slide
by Ed Garland?
A: Although measurements performed at different labs can differ, our experience
has been that data collected by GE and EPA are similar. All environmental data
collected in connection with the project were subject to a rigorous, EPA-approved,
quality assurance and quality control plan. However, EPA's scientific interpretation
of data may differ from GE's interpretation of these data.
2-1-B.
Q: If sediment deposition occurs continually, how is it PCBs are found in
near 10 feet of river bed?
A: Sediment deposition is not a continuous process, as sediments are both
deposited to and eroded from the riverbed. Although the exact sequence of
conditions that caused PCBs to accumulate deep in the riverbed and floodplain are
not fully known, analysis of the deep cores has shown that storm events have
extensively reworked the riverbed over time.
2-1-C.
Q: How did PCBs get into the bank to begin with?
A: Flood events cause sediments and PCBs to deposit on the riverbanks and
floodplain; other processes may be involved as well.
2-1-D.
Q: The presence of hot spots is a matter of scale; you may not have hot
spots comparing at a desktop size. However there are areas of higher
concentrations as shown on your figure of the PSA.
A: Spatial scale is important. When considering Reaches 5 and 6 (Pittsfield to
Woods Pond), no one small area of the riverbed greatly contributes to PCB
exposure compared to other nearby areas. When looking at the concentrations of
PCBs over the scale of the entire River including Reaches 9-16 in Connecticut,
PCB transport from Reaches 5-8 is contributing to the downstream spread of
PCBs.
2-1-E.
Q: We heard last night that PCBs adsorb onto sediment. Why then is Woods
Pond impoundment not capturing more PCBs?
A: Measurements and model results indicate that Woods Pond does not efficiently
trap much of the PCBs transported through it. On average, Woods Pond only traps
about 10% of the PCBs that enter it, while 90% of the PCBs go over the dam and
move downstream. Many factors limit PCB trap efficiency. One factor is that
relatively little sediment accumulates in the pond over time. On average it takes 4-6years to accumulate just one inch of sediment in the Pond. Most solids and PCBs
move through the Pond during storm events and little material entering the Pond
during storms settles because much of it is fine sediment with low settling
velocities. Another factor is that not all PCBs stay attached to sediment. Some
PCBs in the pond are dissolved. Other PCBs move out of the bed in a dissolved
form and return to the water column.
The physics of water movement and how gravity acts on particles suspended in
water indicate that dredging is unlikely to substantially increase PCB trapping
efficiency in Woods Pond. Water does not move uniformly through the pond and
during high flow events water tends to flow much faster, moving though only a
small part of the pond, and go over the dam quicker. Dredging the pond to make it
deeper likely would not substantially alter flow patterns during storms. Further,
PCBs usually attach to smaller particles like clays and organic matter, and these
particles don't settle quickly (i.e. low settling velocity). This combination of factors
indicates that PCB trapping in the Pond would not substantially increase if the pond
were dredged.
2-1-F.
Q: Would Woods Pond serve as a more effective PCB "trap" if it is dredged?
How much more so?
A: Please see the response to Question 2-1-E, above.
2-1-G.
Q: If Woods Pond were made deeper, would it slow down out flow of PCBs to
be collected later?
A: Please see the response to Question 2-1-E, above.
2-1-H.
Q: You said that Woods Pond does not efficiently trap PCBs. Would that
change if Woods Pond were dredged and capable of holding more sediment?
A: Please see the response to Question 2-1-E, above.
2-1-I.
Q: Since you are saying only 10% of PCBs are "trapped" by/at Woods Pond,
and the rest of PCBs are going downstream, why aren't we talking more
about Connecticut in these presentations? Connecticut people are
stakeholders, and have attended meetings dedicatedly and actively for years
(10+); this is a travesty that more inclusion of the Connecticut areas are not
included in these presentations.
A: PCBs from Reaches 5-8 (Pittsfield to Rising Pond) move into downstream areas
and into Connecticut (Reaches 9-16). River reaches in Connecticut have been
studied, and sediment concentrations are non-detect or very low, and fish tissue
concentrations have decreased significantly over time. The reason why there is
greater focus on the potential for remediation in areas upstream of Rising Pond is
that the risks in Reaches 5-8 are much greater than risks in downstream areas.
Importantly, managing PCBs in upstream areas would reduce risks in downstream
areas and control PCB sources flowing into Connecticut.
2-1-J.
Q: Where are the PCBs from Woods Pond going? The slide presentation
would indicate over half are going on to the floodplain. Are the rest moving
downstream?
A: Please see the response to Question 2-1-I, above.2-1-K.
Q: Does any amount of the PCB sediment load and H2O column load after it
exits Woods Pond continue down river into Connecticut, or does it all stop at
the Massachusetts border?
A: Please see the response to Question 2-1-I, above.
2-1-L.
Q: If Woods Pond is not beneficial for settling out PCBs then why are there
such high levels of PCBs in Woods Pond?
A: PCB concentrations in sediment cannot be used to infer high PCB trap
efficiency. PCB presence in sediments only indicates that some portion of PCBs
entering the Pond are transported to the bed. In contrast, PCB trapping efficiency is
based on determining what fraction of the PCBs entering the Pond stays in
sediments. High concentrations in the Woods Pond sediment only indicate that
PCB levels on solids were high at the time those particles were deposited.
2-1-M.
Q: In its current state, Woods Pond is a 10% trap for PCBs. The high
concentration in Woods Pond would indicate that is has historically been a
significant trap. Agree?
A: Please see the response to Question 2-1-L, above.
2-1-N.
Q: Several of the slides presented this evening have shown soil samples
from the floodplain to have higher concentrations of PCBs than samples
taken from the river. How often is this the case? [What are the] implications
for remediation of these sections of the river?
A: In some areas, PCB concentrations in floodplain soils may appear higher than
those in the River, because the concentrations in the River were shown as
averages Reach-wide, yet the example map showing concentrations in the
floodplain showed concentrations in discrete areas, some of which were higher
than the reach average. However, there are samples collected in the River
sediment that are high as well. The presence of high PCB concentrations in
floodplain soils contributes to ecological and human health risks for animals and
people that use the floodplain. However, PCBs do not generally erode from the
floodplain surface and return to the River.
2-1-O.
Q: Did your remediation modeling take into account recontamination by
PCBs of "cleaned" areas from point source pollution still in place, like Silver
Lake and Unkamet Brook?
A: Yes, the model accounts for this as well as other inputs from upstream areas.
Over time, the amount of PCBs entering the Rest of River has decreased as
remediation has been completed. This reduction is also included in the model.
2-1-P.
Q: PCB concentrations in Hudson River fish have increased during the
dredging there. If the cleanup takes several decades here, can we expect
elevated PCB levels in fish that are consumed from the Housatonic?
A: Independent of any cleanup activities, PCB concentrations in Housatonic River
fish are among the highest found anywhere and fish consumption advisories state
that fish from the River should not be consumed.The impact that cleanup actions might have on fish concentrations was explicitly
considered in model simulations GE presented in the Corrective Measures Study
(CMS) and in the Revised CMS. The potential for impacts to PCB levels in fish
included the consideration of potential PCB releases (resuspension) during
cleanup, such as was observed at the Hudson. Experience from other sites
indicates that there may be small, short-term increases in PCB levels in fish
associated with some remediation techniques. The extent of any temporary
increases is expected to be small because remediation would likely occur in stages
and affect only one part of the River at any time. Monitored Natural Recovery
(MNR) model simulations and extrapolations that GE performed indicate that PCB
levels in fish for Reaches 5-6 of the River (Pittsfield to Woods Pond) are expected
to exceed acceptable risk levels for more than 250 years. However, GE's modeling
results show that some active remediation approaches can significantly reduce the
recovery time for fish, allowing for relaxation of the advisories and some
consumption within a few years following completion of the cleanup.
2-1-Q.
Q: What are the most recent dates of your soil, sediment, and animal
samples, and have you compared those with earlier samples?
A: Soil samples collected by EPA as part of initial site characterization efforts
started in the 1990s and more recently in support of Risk Assessment efforts that
were completed in 2004. For sediment, particularly in Reaches 5 and 6, samples
have been collected over time as part of the site investigations in the 1990s, as
well as efforts to support model development in about 2002. Surveys of sediment
and biota were also conducted at three locations in the East Branch in June of
2007, approximately one year after the conclusion of the 1!-Mile remediation. The
results of these surveys indicated a 99% reduction in sediment PCB
concentrations, which was mirrored by an equivalent reduction in benthic
invertebrate tissue PCB concentrations and a marked recovery in community
diversity and abundance. The fish community showed a similar recovery, with fish
species and abundance found to be typical for that reach of river.
For biota, sampling started in late 1970s. In the last 15 years, there were major
sampling events between 1998-2000, with periodic supplemental sampling since.
Beginning in 1994, juvenile fish have been sampled every two years at four
locations (two locations in areas upstream of Woods Pond Dam and also in two
areas downstream of Woods Pond). In the last five years, a supplemental adult fish
study (largemouth bass) was also completed. The juvenile fish sampling has
indicated statistically significant decreases over time for PCB concentrations in
largemouth bass, yellow perch, and sunfish; however the magnitudes of the
decreases are small. Over the 16 years of monitoring, the average concentrations
measured in recent events are generally within a factor of two of the yearly
averages observed over the period of record. Similarly, while samples of adult
largemouth bass indicate a gradual decline in average tissue PCB concentrations
since 1994, there is substantial variability among individual fish and individual
sampling events.
2-1-R.
Q: Is it true that if Woods Pond was cleared of PCBs that would constitute up
to 25% of the mass of PCBs from Lenox to Long Island Sound?
A: GE estimated that between 22,000 and 118,000 lbs. of PCBs are in River
sediment from the Confluence through Reach 16, and that an additional 89,000 to
460,000 lbs. are in floodplain soil. GE estimated that between 3,000 and 29,000 lbs
of PCBs are in Woods Pond sediment. So if only the high end estimates in
sediment are evaluated, then the reduction would be approximately 25%. However,
as GE states in its 2003 RCRA Facility Investigation Report, "The large range in
the current PCB mass estimates highlights the uncertainty inherent in the
calculations."
2-1-S.Q: How does EPA plan to monitor the potential movement of PCBs - in water
or sedimentation - from upstream areas to downstream areas if remediation
includes dredging upstream? What actions might the EPA take if such
movement does take place? Has such movement been shown in your
modeling?
A: The potential for PCB releases (resuspension) during remediation was explicitly
included in modeling efforts. Each remediation simulation GE presented in the
Corrective Measures Study (CMS) and the Revised CMS includes PCB releases
during remediation. However, details of how PCBs will be monitored during any
cleanup cannot be entirely described until a cleanup decision is made and a design
for the cleanup process is established with the associated monitoring requirements.
At other sites, EPA has used a number of techniques to monitor and control PCB
releases during all phases of remediation including silt curtains, turbidity meters,
water column total suspended solids (TSS) and PCB sampling, air emission
monitoring, and other control measures.
2-1-T.
Q: Has the migration of PCBs outside the Housatonic watershed been
studied by the EPA? If so, how are "our" PCBs impacting the global
community?
A: PCBs can be found in almost every environment on the planet and many
studies have documented global transport patterns of PCBs. However, no specific
study has been performed to determine the exact disposition of all PCBs that were
transported away from the GE site by the Housatonic River. Housatonic River PCB
studies have focused on areas where risks are measurable and exceed acceptable
levels.
2-1-U.
Q: What is the time it takes for PCB laden silt/sediment to move a mile? What
is the biggest influence on flow of sediment?
A: The time it takes solids to move depends on River flow conditions and factors
such as the slope of the riverbed. If solids are continuously suspended in the water
and do not settle to the bed, they can move as fast as the water that is carrying
them. If solids move continuously along the surface of the bed, they move at a
slower rate (roughly one-tenth as fast as the water). However, solids do not
typically move continuously and will settle to the bed and be resuspended at a later
time.Welcome
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2-2-A.
Q: What studies with actual human statistical data have shown that PCBs
actually cause cancer in humans? We know there are animal studies, but not
many studies that link cancer in humans to PCB exposure.
A: The evidence that PCBs are carcinogenic in rodents is sufficient, as
demonstrated by studies based on commercial Aroclor mixtures (EPA 1996) and a
newer study of PCB congener 126 (NTP 2004). The evidence of carcinogenicity of
PCBs in humans is inadequate but suggestive (EPA 1996). Data from human
studies have been characterized by the International Agency for Research on
Cancer (IARC) as providing limited evidence of carcinogenicity (IARC 1987). The
results of epidemiological studies, coupled with the animal data, support the
conclusion that PCBs are probable human carcinogens (EPA 1996, 2011).
References:
EPA (U.S. Environmental Protection Agency). 1996. PCBs: Cancer Dose-Response Assessment and
Application to Environmental Mixtures. Prepared by the National Center for Environmental
Assessment, Office of Research and Development, Washington, DC. EPA/600/P-96/001F.
EPA (U.S. Environmental Protection Agency). 2011. Integrated Risk Information System Database.
IARC (International Agency for Research on Cancer). 1987. IARC Monographs on the Evaluation of
Carcinogenic Risk to Humans, Supplement 7, Overall Evaluations of Carcinogenicity: an Updating of
IARC Monographs, Volumes 1-42. Lyon, France.
NTP (National Toxicology Program). 2004. TR-520 Toxicology and Carcinogenesis Studies of
3,3',4,4',5-Pentachlorobiphenyl (PCB-126) (CAS No. 57465-28-8) in Female Harlan Sprague-Dawley
Rats (Gavage Studies).
2-2-B.
Q: What is the actual pathway where PCBs affect human tissue, and what is
the pathology that shows cause and effect with statistical confidence?
A: Please see the response to Question 2-2-A regarding the potential for PCBs to
cause cancer in humans. Noncancer effects have been observed in animal toxicity
studies and in some epidemiological studies. Epidemiological studies of human
populations show some adverse effects at high occupational exposures, such as
chloracne, and also suggest some adverse effects at lower environmental
exposures, with growing evidence for neurodevelopmental effects. Many of these
studies are summarized in the Human Health Risk Assessment (See Section 4 in
Volume 1) and the Agency for Toxic Substances and Disease Registry (ATSDR)
Toxicological Profile for PCBs (http://www.atsdr.cdc.gov/toxprofiles/tp.asp?
id=142&tid=26). A number of possible pathways, or mechanisms, of PCB toxicity
are under investigation, with many highlighted in a summary of a recent PCB
workshop sponsored by the National Institute of Environmental Health Sciences
(i.e., Birnbaum and Staskal-Wikoff [2010] 5th international PCB workshop -
Summary and implications. Environment International, 36:814-818).
2-2-C.
Q: In her book and documentary film, Living Downstream, Dr. Sandra
Steingraber states that PCBs have been found on the tops of the WhiteMountains in New Hampshire. If PCBs attached to dry sediments can move to
those remote regions, shouldn't we be concerned that PCBs from the
Housatonic River floodplain, which are in much higher concentrations,
present a danger of inhalation to people who live in communities near the
River?
A: Inhalation of airborne contamination is a potential pathway for exposure to
PCBs and other contaminants from the GE/Housatonic River site. The less-
chlorinated PCBs have a greater tendency to volatilize, whereas the more highly
chlorinated PCBs have a greater tendency to adhere to soil. The PCBs in the
Housatonic River area are complex mixtures of individual congeners with various
levels of chlorination; at this site the more highly chlorinated congeners are more
prevalent because the releases from the GE facility were primarily Aroclor 1260,
with 60% chlorine by weight.
A screening-level risk assessment was conducted to evaluate whether the air
exposure pathway may be a significant contributor to risk for individuals living near
the River or using the River for recreational purposes. Based on the site-specific
sampling in the Rest of River, it was concluded that the air concentrations of PCBs
do not pose a human health risk for individuals living near or using the River for
recreational purposes. Air sampling data in the upper reaches of the River
collected during excavation activities support this conclusion. More detailed
discussion of air concentration data and the screening process is provided in the
Human Health Risk Assessment (Volume 1, Section 5.1).
2-2-D.
Q: What kinds of cancer or what specific organs or systems are most often
affected or caused by PCBs? What are the exposure levels/risk ratios?
A: Please see the responses to Questions 2-2-A and 2-2-B and associated
references for information about the types of cancer and adverse noncancer effects
that have been associated with PCBs.
According to ATSDR (2000), PCBs have been shown to cause liver and thyroid
cancer in animal toxicity studies. In occupational studies, PCBs have been
associated with a number of different cancers, such as cancer of the liver, biliary
tract, intestines, and skin. Some non-occupational epidemiological studies suggest
a link between PCB exposure and some forms of cancer, such as non-Hodgkin's
lymphoma. However, studies involving human populations alone are not adequate
to determine the carcinogenicity of PCBs or to answer the more specific question
about the type and incidence of cancer that might result from different levels of
exposure to PCBs.
PCBs have been shown to affect various systems in animal toxicity studies,
including reduction in immune system function, behavioral changes, impaired
reproduction, and blocking or mimicking thyroid hormone action. PCBs might have
similar effects in some human systems. As with cancer studies, data from human
studies are not adequate to determine the type and incidence of adverse
noncancer effects that might result from different levels of exposure to PCBs.
2-2-E.
Q: Is there anything people can do to "clean" their bodies of PCBs or ways to
remove them from human tissue?
A: EPA is not aware of effective methods for removing PCB contamination from the
body. If exposure is eliminated, normal processes of metabolism and elimination
will very slowly reduce PCB concentrations in tissue.
2-2-F.
Q: How do people avoid exposure IF they do not fish in the River, eat the fish,
or live nearby the River? Is PCB exposure avoidable?A: Someone who does not fish in the River, eat the fish, live near the River, or use
the River and/or floodplain is unlikely to be exposed to PCBs in the River or the
adjacent floodplain. Regarding other sources of exposure, the Agency for Toxic
Substances Disease Registry (ATSDR 2000) provides additional advice for
reducing exposure to PCBs:
1.  Observe fish and wildlife consumption advisories from areas beyond the Housatonic
River.
2.  Children should not play with old appliances, electrical equipment, or transformers,
since they may contain PCBs. Children who live near hazardous waste sites should
be discouraged from playing in the dirt near these sites and should not play in
areas where there was a transformer fire.
3.  Workplace exposure to PCBs can still occur during: repair and maintenance of old
PCB transformers; accidents, fires, or spills involving these transformers or other
PCB-containing items; and disposal of PCB materials. Occupational health and
safety officers at work can state whether chemicals at work may contain PCBs and
how to avoid inadvertently carrying them home in clothing and work materials.
2-2-G.
Q: I would appreciate information on the risk assessment [for a specific
neighborhood].
A: A response will be provided directly to this individual.
2-2-H.
Q: Are there ways to remove PCBs from the human body (i.e., detoxify)?
A: Please see the response to Question 2-2-E, above.
2-2-I.
Q: How do you show that PCBs in the river threaten human health of those
living along the river: -are they airborne? -hasn't EPA tested the air around
the river and found no contamination? -didn't the Massachusetts Department
of Public Health find no elevated blood levels among the Allendale School
population? -and Lakewood population?
A: Please see the response to Question 2-2-C regarding EPA testing of air near
the River. The populations at Allendale School and Lakewood neighborhood were
studied as part of investigations that are separate from the evaluation of the Rest of
River site.
2-2-J.
Q: My information is anecdotal, but I understand that there has been more
recent use of Woods Pond for winter fishing and considerable consumption
of fish. Have you collected this information and incorporated in data?
A: EPA is aware of ice-fishing in Woods Pond and also has received anecdotal
information regarding fish consumption. With regard to the Human Health Risk
Assessment, this has no effect because the risk assessment for consumption of
contaminated fish assumed no fish consumption advisory and that individuals
would consume their catch at rates that were reported in a survey that was
conducted of freshwater anglers in a similar uncontaminated river system; these
rates are also consistent with surveys conducted in the watershed.
2-2-K.
Q: How are PCBs accumulated into the human body? Can they be ingested
through skin contact and through breathing in dust? Would excavation and
treating increase airborne ingestion?
A: PCBs are lipophilic, or "fat loving." Therefore, they tend to accumulate in body
fat. They can enter the body via accidental ingestion of or dermal contact withcontaminated soil or sediment or by inhaling PCBs in air that are attached to dust
particles or that have evaporated from soil or sediment. Excavation of soil or
sediment could increase concentrations of PCB-contaminated dust; however, any
excavation, removal, transport and handling of contaminated soil and sediment in
the context of a remediation project would be subject to strict controls to prevent
the generation of dust or any other exposures of possible concern to human health.
2-2-L.
Q: Please help me with the math: The background risk for cancer is 1 in 4 or
.25. EPA cleans up for a 1/1mm (1 x 10 -6) risk. Does that mean that
remediation starts when the risk is increased from .25 to .250001? Or 1 in
10,000 (.2501)? What about doses?
A: The National Cancer Institute reports statistics on the lifetime risk of being
diagnosed with cancer among the U.S. population
(http://seer.cancer.gov/statfacts/html/all.html) as about 40%, although risks
vary greatly by sex, race, and other factors. Risk assessments conducted for
hazardous waste sites evaluate the excess or incremental risk of developing
cancer, i.e., the additional risk above and beyond background risk, as a result of
exposure to contamination at the site. EPA considers incremental cancer risk
exceeding 1 x 10-4, or one in ten thousand, from exposure to a hazardous waste
site to be unacceptable and evaluates such sites for remediation. Conversely, EPA
considers incremental risks of less than 1 x 10-6 (one in one million) to be
acceptable and does not consider remediation to be necessary for such sites.
Risks between these two levels are referred to as being in the "risk range" and
remediation decisions for these sites are evaluated in the context of other site-
specific factors.
2-2-M.
Q: An article in the Berkshire Eagle on April 5, 2011 rated Berkshire County
as fourth from the bottom out of 14 Massachusetts Counties in health
rankings. The low ranking was based on percentage of people in poor or fair
physical and/or mental health, rate of people who die before age 75, low
weight newborns and other factors. Could the health effects of PCBs, both
cancer and non-cancer effects, be contributing to this low ranking since we
think of ourselves as living in the best part of Massachusetts?
A: It is possible that PCBs are a contributor, but it would be difficult to discern a
specific effect given the wide range of factors that contribute to the general health
of populations, such as obesity, smoking, and lack of exercise.
2-2-N.
Q: On the chart [in the Mini Workshop]: Is there a breakdown of the risk rates
between eating fish and catch and release? Which one is represented on the
chart? If someone only caught and released what is the exposure? Is it real
bad in the catch and release stretch?
A: Risks from consumption of contaminated fish assume that the fish is caught and
eaten (fillet or muscle tissue only). Risks for catch and release fishing were
evaluated via the Angler scenario, which assumed that exposure was from contact
with PCBs in soil, sediment, and water but not via consumption of the catch. Risks
associated with an adult angler's exposure to soil, sediment, and water were within
or below the EPA cancer risk range and noncancer hazard benchmark of 1. Risks
associated with an older child angler's exposure to soil, sediment, and water were
within or below the EPA cancer risk range and noncancer hazard benchmark of 1
in most locations.
2-2-O.
Q: If the full-fat milk from cows that eat grass in contaminated areas does not
pose a cancer or non-cancer risk to humans who consume it, why does
recreation in those areas cause unacceptable non-cancer risks to humans?A: Dairy cows from commercial farms are not currently grazing on grass in the
River floodplain; therefore, there was no finding of risk above EPA's cancer risk
range or noncancer benchmark. However, such a risk finding might be made if
dairy cows graze in the floodplain in the future, depending on the concentration of
PCBs in the area being grazed and the contribution of grazing to the cow's diet.
2-2-P.
Q: If my home is located along the river is it safe for my family to play in the
backyard?
A: A response will be provided directly to this individual.
2-2-Q.
Q: I have been a member and an active golfer @ Stockbridge Golf Club for 25
years. Have I exposed myself to higher risks than non-golfers in the area?
A: The exposure concentration at the golf course is 4 mg/kg which is below the risk
concentration for recreational exposures and groundskeepers. As a point of
comparison, the cleanup number for residential properties is 2 mg/kg.
2-2-R.
Q: For your studies, what was the floodplain studied? [That is,] how far
outside the banks of low river: 100 year, 50 year? Especially residential.
A: The Human Health Risk Assessment evaluated exposures within the site
boundaries, which consisted of the River and the floodplain extending to the 1 ppm
PCB isopleth, which corresponds approximately to the 10-year floodplain in
Reaches 5 and 6.
2-2-S.
Q: Were the exposure studies only from Garner Park to Woods Pond Dam?
A: The Human Health Risk Assessment evaluated the entire Rest of River, from
the Confluence to Derby Dam in Connecticut, just above Long Island Sound.
Based on comparisons of measured PCB concentrations to established screening
criteria, many of the areas below Rising Pond were not carried through the full risk
assessment process.
2-2-T.
Q: For the breast cancer studies that Dr. Vorhees mentioned, can she explain
what she means by "negative studies"? What there an effect?
A: The phrase "negative study" refers to a study where the investigators did not
detect an association between a given exposure and any adverse effect.
2-2-U.
Q: Human Health Risk: Do epidemiological studies exist for GE transformer
workers who were exposed to PCBs? If not, how many deaths from cancer
have been attributed to industrial exposure to PCBs?
A: The Massachusetts Department of Public Health evaluated the feasibility of
conducting an occupational epidemiologic investigation of workers at the former
GE transformer facility in Pittsfield, but concluded that occupational history
information essential to assessing exposures and health outcomes was lacking
(MDPH 2003). Therefore, no epidemiological studies exist for GE transformer
workers at the Pittsfield plant. Transformer workers have been the subject of
numerous occupational epidemiologic studies, but these studies are not adequate
to quantify cancer incidence or death attributable to occupational exposure to
PCBs.References:
MDPH (2003i) A Study Assessing the Feasibility of Conducting an Occupational Epidemiological
Investigation of Former Transformer Division Workers at the General Electric Facility in Pittsfield,
Massachusetts, Massachusetts Department of Public Health, Bureau of Environmental Health
Assessment, Boston, October, 2003.
2-2-V.
Q: Have there been any "field studies" done on humans? E.g., is there any
data on increased occurrence of diseases believed to be associated with
PCBs in the human population along the stretch of River under study?
A: Please see the response to Question 2-2-A, above. Also, the Massachusetts
Department of Public Health assessed cancer incidence data (MDPH 2002).
References:
MDPH. 2002. Assessment of Cancer Incidence Housatonic River Area, 1982 - 1994. Massachusetts
Department of Public Health, Bureau of Environmental Health Assessment, Boston, MA April, 2002.
2-2-W.
Q: Has there been any study of increased occurrence of cancer or immune
deficiency diseases in the study area?
A: Please see the response to Question 2-2-V, above.
2-2-X.
Q: Have you read the DPH 1997 study which did not find serum blood levels
in river neighbors higher than the general population? Do you agree with the
DPH study results?
A: Massachusetts Department of Public Health conducted the Exposure
Prevalence Study and the Volunteer Study (MDPH 1997), which was reviewed by
an Expert Panel (MDPH 2000). One of the questions addressed by the panel was
whether serum PCB concentrations in the Housatonic River area are elevated
compared to background concentrations in the U.S. The expert panel did not draw
a conclusion about whether PCB blood serum concentrations in the Housatonic
River area exceed background and instead discussed the difficulties associated
with making an appropriate comparison given declining serum concentrations over
time and numerous factors that can influence serum concentrations across
available studies. A more detailed discussion of the MDPH study is provided in the
Human Health Risk Assessment (See Section 1.7 in Volume 1).
References:
MDPH (Massachusetts Department of Public Health). 1997. Housatonic River Area PCB Exposure
Assessment Study, Final Report. Bureau of Environmental Health Assessment, Environmental
Toxicology Unit. September 1997.
MDPH (Massachusetts Department of Public Health). 2000. Meeting Summary Expert Panel on the
Health Effects of Non-Occupational Exposure to Polychlorinated Biphenyls (PCBs).
2-2-Y.
Q: Are the reduced health risks resulting from remediation of PCB
contamination actual or theoretical, i.e. have reduced risks been
demonstrated, proven, peer reviewed or widely accepted by the scientific
community?
A: No remediation plan has been selected, so it is not possible to reach
conclusions about anticipated reductions in risk to human health at this time. EPA
is not aware of peer reviewed scientific studies at sites where remediation has
occurred that assessed changes in disease incidence or other measures of health
status as a result of remediation.2-2-Z.
Q: I don't understand what a "noncancer hazard index" means to me. What's
the risk? What could happen to you when the index is > 1?
A: A noncancer hazard index (HI) is the ratio of a person's average daily dose of
PCBs to the Reference Dose for PCBs. The HI is just that - an index, not a
probability or estimate of risk. At HIs lower than 1, adverse effects are not
expected. At HIs higher than 1, adverse effects might occur.
2-2-AA.
Q: [Vorhees Mini Workshop Presentation,] Slide 14: For the values for non-
cancer, three that were significantly above 1: Does the "10" mean a tenfold
risk?
A: No, the magnitude of a hazard index (HI) is not proportional to the risk and HIs
should not be interpreted in such a manner. Although an HI of 100 indicates
greater risk than an HI of 10, which in turn indicates greater risk than an HI of 1, the
difference in the magnitude of risk in each case is not necessarily a factor of 10.
2-2-BB.
Q: If commercial dairy farms are "OK," why did GE buy the Noble Farm and
one other along the River in the 1990s?
A: EPA cannot speculate on the reasons prompting GE's purchase of private farm
properties.
2-2-CC.
Q: If home gardens are OK, why did EPA tell residents in Lakewood not to eat
their vegetables from their home gardens?
A: Mass DEP and EPA produced a fact sheet in 1997 during the time that
residential cleanups were taking place, including the Lakewood neighborhood, and
prior to the Human Health Risk Assessment for Rest of River. The fact sheet can
be found at http://www.epa.gov/ne/ge/pcbshealthandenviro/pcbfact.pdf. Since
then, the Risk Assessment was conducted, and the conclusion was reached that in
most cases, the risks from consuming produce from home gardens is acceptable at
the concentrations observed in floodplain soil in Rest of River.
2-2-DD.
Q: GE has stated that, even after the most extensive cleanup of Rest of River,
there will still be a prohibition from consuming fish due to residual PCBs. But
Ms. Vorhees indicated that an extensive cleanup will allow safe consumption
14-23 times per year. Please clarify which is correct.
A: Both positions are correct. GE consistently refers only to unrestricted fish
consumption (for the most highly exposed individual [RME] at an incremental risk
of one in one million) over the period estimated in the Revised Corrective
Measures Study, essentially allowing people to eat whatever amount of fish they
might like from the River without any incremental risk. GE concluded that such
unrestricted fish consumption would not be possible at the completion of any of the
remedial scenarios during the time frame evaluated. While EPA agrees that the
statement is factual, EPA notes that unrestricted fish consumption is not the only
outcome envisioned when EPA established the concept of a risk range; some
cleanup alternatives result in some amount of safe fish consumption which can be
done within the EPA risk range (e.g., at an incremental risk of less than one in ten
thousand). It is these latter amounts of safe fish consumption that Dr. Vorhees
showed in her presentation.
2-2-EE.Q: Whatever happened to the risk to humans study regarding blood test?
Does it still exist?
A: Please see the response to Question 2-2-X, above.
2-2-FF.
Q: At the boat put-ins to the River, a paddler mostly has to wade through up
to 2' of mud and with certain paddles, one gets soaked. Does this heighten
the risks?
A: Recreational and marathon canoeing were both evaluated in the Human Health
Risk Assessment; these scenarios included assumptions regarding exposure to
contaminated bank soil and River water and sediment, in addition to other factors.
Exposure to these media in many locations was associated with cancer risks within
or below EPA's cancer risk range and hazard indices below EPA's benchmark of 1.
More information is needed about where these activities are occurring to provide a
more detailed response.
2-2-GG.
Q: It's my understanding that the EPA has no standards for judging what is
considered safe levels for the inhalation of PCBs for either indoor residential
or outdoor exposure, and that the Agency extrapolates from indoor
occupational standards. Could you ask Donna Vorhees if that is correct? And
could she please cite some current research on the issue of inhalation of
PCBs in residential scenarios that might match the experience of residents in
the Housatonic corridor. And any current data that informed her assessment
of risk via inhalation in outdoor activities along the River?
A: While EPA does not have regulatory standards for "safe levels" of PCBs in
indoor air or outdoor air, EPA has established a risk-based regional screening level
for PCBs in outdoor air, which was used in the Human Health Risk Assessment to
interpret measured concentrations of PCBs in outdoor air. The measured
concentrations were below the risk-based screening level. More recently, EPA has
issued guidance that includes "public health levels" of PCBs in school indoor air
(http://www.epa.gov/pcbsincaulk/maxconcentrations.pdf) that range from 70
ng/m3 for pre-school aged children to 600 ng/m3 for high school students. All
detected concentrations of PCBs in outdoor air near the Housatonic River are well
below these public health levels. The outdoor air concentration data for the
Housatonic River area and EPA's analysis of these data are provided in the Human
Health Risk Assessment (See Section 5.1 in Volume 1).
A number of studies have investigated concentrations of PCBs in residential
settings. Dr. Vorhees conducted such studies in the New Bedford area where she
sampled indoor air, outdoor air, yard soil, and house dust. Other investigators have
conducted similar studies in other residential settings. However, EPA is not aware
of studies that closely match the type of PCBs and exposure conditions that exist in
the Housatonic River area.
2-2-HH.
Q: Can PCBs be airborne with River water evaporating from the floodplain?
A: Please see the response to Question 2-2-C, above.
2-2-II.
Q: How can the Interim Media Protection Goals derived by GE be used by
EPA? Why argue with GE about numbers when we are talking cancer risks?
A: The IMPGs developed as part of the Rest of River study took into account the
results from EPA's Risk Assessments. IMPGs have been calculated both based on
cancer risks and on noncancer risks. They are used as part of the evaluation of the
various cleanup alternatives. In accordance with the Permit, each alternative'sability to meet various IMPGs is evaluated as one of the "selection decision
factors".
2-2-JJ.
Q: Where or what are major differences between Public/Regulatory studies
and those of GE? Do you all generally concur?
A: There are differences in opinion between EPA and GE with regard to the
adverse effects of PCBs to humans and ecological receptors. With regard to the
criteria to be used to evaluate the alternatives under consideration and the
computer models used to assist in that evaluation, EPA and GE are required to
abide by the same criteria and models. That being said, there may be differences
in interpretation of the analyses that are performed.
2-2-KK.
Q: Why does New Jersey DEP have more stringent standards for residential
and non-residential land use then EPA and MA DEP use here where
standards here are less than 2 parts per million for residential and less then
10 PPM for recreational use but NJ uses 0.2 PPM for residential and 1 PPM
for non-residential? What do they know that we don't? On the floodplain slide
that shows >80 PPM just how much higher was it measured? What was the
highest reading?
A: Many states have developed general standards or guidelines for soil cleanups.
EPA does not have a role in each state's selection of cleanup criteria, and as NJ is
in Region 2 we do not have direct familiarity with the assumptions used to derive its
standards. Under the federal program (including this project) site-specific risk
assessments are used to calculate cleanup goals. Regarding the question of PCB
concentrations in the Housatonic floodplain, the highest measured concentration
was 907 mg/kg.
2-2-LL.
Q: What if any effects have been found in ground water/aquifers?
A: Ground water is being actively monitored at the GE facility. Because the PCB
concentrations in Rest of River are low relative to the concentrations that were
found at the facility and the PCBs are strongly bound to sediment and soil, PCBs
are not an issue in ground water in the Rest of River area.
2-2-MM.
Q: If 90% of the PCS coming into Woods Pond are leaving it, where are they
going? The ocean? Or do they later re-adsorb to the sediment particles in the
floodplain? What conditions lead to the PCBs leaving the sediments and
diffusing back into the water column? Is it unsafe to have contact with the
water leaving Woods Pond? How high are the PCB concentrations in that
water?
A: PCBs transported out of Woods Pond are transported downstream and are
deposited in sediments and on the floodplaindownstream. Some PCBs deposited
to the sediments diffuse back into the water column. The PCB mass transported
over Rising Pond is approximately 85 to 90% of the mass leaving Woods Pond,
although at lower concentrations because of additional inflow from tributaries and
runoff.
Release of PCBs from the sediment occurs because PCB concentrations in pore
water are generally higher than concentrations in the water column, and the
gradient in concentrations results in transport to the water. Activity of biota in the
sediment can enhance the transport of PCBs from the sediment to the water
column.
The human health risk assessment concluded that direct contact with surface waterleaving Woods Pond does not pose an unacceptable risk. PCB concentrations in
the outflow of Woods Pond are generally in the range of 0.01 to 1 ug/l, and average
approximately 0.1 ug/l.
2-2-NN.
Q: How would I go about getting my garden soil tested/sampled for possible
PCB levels? I live in the river's floodplain.
A: Extensive environmental sampling has been completed in and adjacent to the
Housatonic River. The individual should contact EPA for any data that may already
exist in their area of interest.
2-2-OO.
Q: Where do EPA experts disagree with GE experts? Lot of data- where are
the conflicts?
A: Please see the response to Question 2-2-JJ, above.Welcome
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Presentation Three: Ecological Risks, Gary Lawrence,
Golder Associates
2-3-A.
Q: Is there significant threat for a species (e.g. mink) which, if it was
eliminated, would lead to severe ecological consequences?
A: While it may appear that the loss of one of many resident species should not be
of major concern, elimination of any species from an ecosystem may have
significant and potentially unknown consequences depending on such factors as
the abundance of the particular species, its position in the food chain, and the
extent to which other species are dependent upon it for their own health and
survival. It is also important to remember that the Ecological Risk Assessment
evaluates risks to entire groups of species using a species such as mink as the
representative for the entire group. Therefore, the clearly demonstrated impacts to
mink due to PCB contamination in the Rest of River apply not only to mink but also
to other piscivorous mammals, such as otter. Eliminating entire groups of species
that occupy a similar ecological niche multiplies the ecological consequences
considerably.
2-3-B.
Q: Concerning biologic risk assessments, it seems that benthic organisms,
presumably the base of the food chain, are one of the highly impacted
species (at least significant types of benthic organisms). If that population is
significantly negatively affected, doesn't that have significant impacts higher
up the chain?
A: Yes, impacts to species that are lower on the aquatic food chain will potentially
impact higher-trophic level species. Benthic invertebrates are an important food
source for many fish, which in turn are an important dietary component of several
mammal and bird species.
2-3-C.
Q: Have synergistic effects been studied of PCBs with other chemicals - such
as prescription drugs and personal care products coming out of the sewage
treatment plant?
A: EPA is not aware of any such studies. The ecological risk assessments were
based principally on the effects of PCB contamination in the River, with some
additional assessment of dioxins and furans.
2-3-D.
Q: You said the Rest of River is not reaching its full ecological potential: Is
there any river with past or current industrial activities along its bank,
running through communities in Massachusetts, reaching its full ecological
potential?
A: Considerable progress has been made in restoring rivers in Massachusetts and
the northeast to pre-industrial conditions, but the objective of Ecological Risk
Assessment is not assessing the return of the Housatonic River to a pristine
condition, but evaluating conditions in the River relative to reference areas thatmay be similarly impacted with the exception of the presence of PCBs. Whereas it
is difficult to protect rivers from all of the potential influences of human activities,
PCBs have been identified as a distinct chemical stressor that significantly
diminishes ecological functions.
2-3-E.
Q: In your studies was a control group considered? In the Harmful to
Humans presentation was a baseline established for the various toxic risks if
possible?
A: The Human Health Risk Assessment used toxicity values that are based on
laboratory studies with animals that were designed and conducted with appropriate
controls in accordance with established procedures for toxicological studies. These
typically included two types of baseline assessment: (1) negative controls, which
used clean reference media against which contaminated sample responses were
compared, and (2) field references, which are samples from the Housatonic
watershed that have relatively low contamination levels. All studies evaluated in the
Ecological Risk assessment had appropriate controls.
2-3-F.
Q: What percentage of all species observed in the Primary Study Area did
you study with the detail you applied to the mink and otter populations?
A: The actual number of species studied was quite small in comparison to the wide
diversity of species present in the River and floodplain. Studying all, or even the
majority, of the species is neither possible nor necessary. The Ecological Risk
Assessment is based on the "representative species" approach in which animals
were placed into functional groups (animals with similar biology, feeding
preferences, and migration patterns) and then species representative of each
functional group in the conceptual model were selected for detailed evaluation. The
representative species selected (in addition to mink and otter) were studied at a
similar level of detail.
The results of the risk assessment for the individual representative species are
then assumed to apply to all species in the assessment endpoint. The risk
assessment also included a discussion of how closely the results of the
representative species are expected to match other animals within each group.
2-3-G.
Q: Where can we find a list of all species observed in the Primary Study Area,
compared with a list of all the species studied, and compared with the subset
that show toxic effects of PCB exposure?
A: The list of species observed in the PSA, along with considerable additional
information on each of the more common species and the ecosystem in general,
may be found in the Ecological Characterization report, which is Appendix A of the
Ecological Risk Assessment (ERA). This report is available at:
http://www.epa.gov/region01/ge/thesite/restofriver/reports/final_era/EcoCharReport.pdf.
The representative species studied for the ERA, and the reasons for their selection,
are detailed in Section 2 (Problem Formulation)
http://www.epa.gov/ne/ge/thesite/restofriver/reports/era_nov04/215498_ERA_FNL_Vols1-
2.pdf. Additional rationale and discussion of the representative species (and study
endpoints) selected for each grouping of animals is provided in Appendices D - K.
The nature and magnitude of the effects of exposure to PCB contamination in the
River and floodplain is discussed in the Effects Assessment and Risk
Characterization sections for each of the assessment endpoints.
2-3-H.
Q: Have any of the EPA studies looked at biomagnification of PCBs in the
food chain? If so, what are the results? If not, are there plans to incorporatethis into future research?
A: Biomagnification is an explicit component of the FCM food-chain model that is
being used to evaluate the effects of remedial alternatives on PCB concentrations
in fish tissue. It is also implicit throughout the Ecological Risk Assessment in the
evaluation of representative species that obtain a significant portion of their PCB
exposure from food. The risk assessment considered biomagnification using an
assessment of both measured PCB concentrations and modeled (estimated)
concentrations where site-specific data were not available.
2-3-I.
Q: If fish have low to moderate risk, why is there an advisory against eating
fish?
A: The evaluation of low to moderate risk refers to the risk to the fish themselves,
i.e., fish populations are at low to moderate risk due to exposure to PCBs. That is
separate from the evaluation of high risk to humans (and other animals) from
eating those same fish, which is the basis for the fish consumption advisory. There
is nothing inconsistent in the conclusion that fish are able to tolerate concentrations
of PCBs in their bodies that may not be causing substantial harm to the population
of fish, yet would be harmful to humans eating the fish.
2-3-J.
Q: Part 1 - Did field surveys on mink cover the entire Rest of River or only the
PSA?
A: The field surveys of mink and otter (both EPA and GE investigations)
emphasized the PSA, with EPA studies (1998-2000) conducted throughout the
length of the PSA, and the GE studies conducted in the downstream half of the
PSA. However, regional reference areas were also evaluated as a baseline for
comparison; for example, the EPA surveys evaluated Ashley Lake, Washington
Mountain Lake, Threemile Pond, and Muddy Pond as reference areas with suitable
mink habitat.
Q: Part 2 - What were the number of individual otter and mink expected and
found?
A: The field surveys were designed to detect the signs of the presence of these
animals (e.g., scat, tracks, scent posts). Signs of otter and mink were infrequent
and much lower in occurrence than would be expected, considering the available
habitats and food resources. River otter or indications of their presence were
observed 8.7 times more frequently in reference areas, and mink signs were
observed twice as much in reference areas as in the PSA floodplain. Furthermore,
little or no evidence was found in either the EPA or GE surveys that mink or river
otter are resident in the PSA during the non-winter months.
2-3-K.
Q: Compare and contrast PCB pathways to wood ducks vs. mergansers.
A: Wood ducks were chosen as the representative insect-eating waterfowl species
(while they also eat plant matter such as acorns during the non-breeding season,
during the breeding season they are insectivorous). In terms of PCB pathways,
there are two main exposure terms that would affect their relative uptake of PCBs,
namely dietary preferences and local site use. The diet of mergansers includes
more small fish and invertebrates (which have higher concentrations of PCBs
relative to other waterfowl food sources). However, the site use and residency is
greater for wood ducks relative to most mergansers. Hooded mergansers would be
expected to use the River more than common mergansers because the latter are
present only during migration and winter periods. However, despite the suitable
habitat, there was little evidence of the presence of hooded merganser during the
sensitive reproduction period.Therefore, in the ERA it was concluded that the PCB risks to mergansers could be
either higher or lower than wood duck, depending on the species. Additional
information on this topic is found in Appendix G (Section G.4.5.3 - Comparison of
Risks to Wood Ducks with Other Species).
2-3-L.
Q: Following remediation, are the benefits of reduced PCB concentrations
actual or only theoretical? That is, has it been well demonstrated that
remediation reduces the incidence of ecological toxicity effects?
A: Some evidence for ecological recovery (actual, not theoretical) comes from the
remediation efforts that have already been conducted in the Housatonic River,
specifically the upper 2 miles of the site along the East Branch (above the
confluence). A clean up goal for these areas was to enhance riparian and aquatic
habitat, including the diversity and productivity of the biological community. The
reduction in PCB concentrations in benthic invertebrates (by 99%) is reflected in
the ecosystem recovery. A benthic community with higher diversity, increased
abundance, and increased presence of pollution-intolerant taxa is now present
when compared to the community measured prior to cleanup, and a diverse and
abundant fish community is now found in the 1!-Mile Reach.
Unfortunately, historic data collection efforts to evaluate ecosystem recovery
following remediation at other sites are scarce. However it is clear from the large
body of information available on PCB dose vs. response that decreased exposures
for sensitive species are associated with fewer or no adverse effects.
2-3-M.
Q: How are mussels (besides zebra mussels) doing?
A: Freshwater mussel surveys were undertaken in 1998 as part of the Ecological
Characterization Study (see ERA Appendix A, Section 3.1.1). While originally
thought to be suitable habitat, it was subsequently discovered that much of the
physical habitat in Reaches 5 and 6 (Confluence to Woods Pond Dam) is not
conducive to development of a community dominated by mussels, after
measurements and observations of the erosion and deposition patterns in the area
were made. Representative habitats for most freshwater mussels include stable
substrates of coarse sand or sand-gravel mixtures.
Field surveys conducted in 1998 by EPA within the PSA resulted in the observation
of three freshwater mussel species, including eastern elliptio, eastern floater, and
triangle floater. The results of these surveys indicated that very small numbers of
these mussels exist within the PSA.
2-3-N.
Q: Are you worried that cleanup efforts could put more stress on species
(especially rare/endangered ones) than the current concentrations of PCBs
do?
A: This question depends on how any cleanup and restoration would be
conducted, both as to extent and implementation. A sensitive, surgical approach
should provide net overall long-term benefits to species affected by PCBs.
Conversely, a poorly designed and executed plan could increase the stress on
sensitive species. As discussed during the workshops, the Housatonic River
illustrates the resilience of rivers in the northeast. Species, both common and rare,
that live in the River and floodplain have survived numerous human-induced
impacts over the past several hundred years. Another important question may be
how many decades into the future will PCBs negatively impact species in the
Housatonic River if no cleanup and restoration are conducted.
2-3-O.
Q: Please explain the difference between "sound" and "unsound" science.Be specific to the Rest of River cleanup if possible. Can the appearance of
"sound" science be created to suit a pre-chosen result?
A: The terms "sound" and "unsound" in this context refer to whether the scientific
method has been appropriately followed. The scientific method includes the
formulation, testing, and modification of questions (hypotheses), and uses
systematic observation, measurement, and experiment to evaluate these
hypotheses. Scientific inquiry is intended to be as objective as possible, to reduce
biased interpretations of results, and each element of a scientific method is subject
to peer review for possible mistakes and/or bias.
In the Rest of River project, the Consent Decree specified the requirement for a
formal independent Peer Review of the risk assessments and modeling studies.
The Peer Reviews were intended in part to discern whether the approaches
applied were "sound." To help in this determination, EPA's Ecological Risk
Assessment used a weight of evidence framework with a transparent rating system
that could be critiqued during Peer Review.
If a pre-chosen result were selected, and the investigations or results manipulated
to fit that desired result, the process is neither sound nor consistent with the
scientific method, and therefore would be considered "unsound."
2-3-P.
Q: Native Brook trout were not recognized--or at least not identified in the
presentations. Brook trout are part of the species, are in the river and
especially in the streams that feed into the subject area. Brook trout recovery
has been an important concern of many environmentalists; what have been
the impacts of PCBs in the Housatonic and its influence on Brook trout, and
potential impacts on recovery programs for Brook trout?
A: Trout were recognized in the Ecological Risk Assessment as a species of
concern in the downstream reaches below Woods Pond Dam. In the River from the
Confluence to Woods Pond Dam, the current habitat does not support a cold water
fishery. The site-specific studies and literature on fish reproduction and
development indicate that trout are more sensitive to the effects of PCBs than
warm water fish such as largemouth bass. Slide 17 of the Ecological Risk
Assessment presentation on Day Two of the Workshops illustrates the toxic
response by trout.
An IMPG was developed for trout and used to estimate risks downstream of Woods
Pond Dam. The conclusion was that trout are at a low risk in Reach 7 and not at
risk in reaches further downstream with suitable habitat.
2-3-Q.
Q: There have been studies showing caddis fly larva up to 3 miles from the
active center of river "bed" meaning there is a connection underground to
the actual water in the river as we know it. What do you think this does to any
remediation efforts and what [does] it mean?
A: Caddisflies (Order Trichoptera) are common and widespread aquatic insects
that inhabit a wide variety of lentic (still) and lotic (flowing) water bodies. It is
possible that the caddis larvae in question arose from adults that flew or were
blown by wind from the Housatonic River or some other water body and
subsequently laid eggs that hatched into larvae. Based on all studies that have
been conducted on the hydrology of the Housatonic River watershed, there is no
indication of the presence of underground flowages that would be capable of
transporting caddisfly larvae or other aquatic organisms to distant locations.Welcome
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Presentation Four: Why Use Models for the Housatonic
River?, Mark Velleux, Ph.D, HRD HydroQual
2-4-A.
Q: What is the longest time period that you have modeled or required GE to
model?
A: All models were run for a minimum of 52 years. Some simulations were run for
roughly 80 years so that there were at least 30 years following the end of the
remediation for that alternative. Statistical extrapolations of model results were also
performed to extend the results up to an additional 250 years into the future.
2-4-B.
Q: When looking at long range validation models, specifically 10 year
extreme storm events, are you accounting for more frequent and violent
events due to climate change in future modeling?
A: Flow conditions for model forecasts were based on a period that included many
small storms and several very large ones. Each of these storm sequences was
repeated during the forecasts. In addition, flow conditions for forecasts included the
largest storm ever recorded (Hurricane Bertha). A number of these storm events
are much larger than a 10-year event.
2-4-C.
Q: Does the Monitored Natural Recovery model include the effect of chemical
decomposition of the PCBs?
A: Yes. For practical purposes, the rate at which PCBs break down in the River is
minimal. The possibility of PCB decomposition was extensively explored as part of
the initial Model Framework Design (MFD). The MFD report is available on EPA's
website for the Housatonic River cleanup project at
http://www.epa.gov/ne/ge/thesite/restofriver/reports/mfd2004/204991.pdf.
PCB molecules are called congeners and have chlorine atoms as part of their
chemical structure. PCB decomposition occurs by a process called dechlorination.
Dechlorination removes chlorine atoms from some PCB congeners but does not
destroy the PCB molecule. As long as one or more of the chlorine atoms on a PCB
molecule remain, it is still a PCB. Consequently, PCBs undergoing dechlorination
only change from one PCB congener into another type of PCB congener and are
not destroyed. Also, dechlorinated PCB molecules are not always less toxic than
they were before dechlorination occurred. This process, also called "weathering"
was studied by GE in Woods Pond in the 1980's into the 1990's, and was also
investigated by evaluating congener data patterns in all media. Minimal naturally
occurring weathering was observed.
2-4-D.
Q: Has there been any modeling done that includes the assimilation of PCBs
from bioremediation techniques?
A: Bioremediation techniques for PCBs, particularly those that work in situ, while
potentially having great promise, are still in the developmental stage and have not
been applied in situ to clean up sites. Although EPA would be pleased to considerapplication of any proven bioremediation technologies, bioremediation is not
currently among the technologies GE evaluated. Accordingly, no modeling has
been done relative to bioremediation techniques. The potential application of
bioremediation technologies at a future date could be one aspect of adaptive
management.
2-4-E.
Q: Why do most of the presenters talk only about the river to Woods Pond or
as far as Great Barrington? Is there no evidence, data, modeling for
Connecticut? Is Connecticut going to be forgotten in this process? Is there
no concern about Connecticut fish and the people who eat them? Is there no
concern for the Ocean which is the ultimate destination for the river waters
and sediments and is the ultimate ecosystem and food/water
generator/incubator for the Planet?
A: Connecticut is not forgotten in the River cleanup process. Data have been
collected, risk assessments performed, and models developed for the River in
Connecticut (Reaches 9-16) to the Derby Dam, in addition to Massachusetts
(Reaches 5-8 for Rest of River). In Reach 17, there are a number of other sources
of PCBs to the River, so Reach 17 was not evaluated in the Rest of River process.
With respect to the tools used to perform long-term forecast simulations, the model
for Connecticut used by GE in the Revised Corrective Measures Study is called
CT1D. It uses field measurements collected in Connecticut and expected PCB
inputs from upstream (from EPA's Model Framework) to estimate expected PCBs
levels over time in water and sediment. This information is also used to compute
expected PCB levels in fish in Connecticut.
2-4-F.
Q: As Dr. Velleux discussed, the modeling used for the river from Rising
Pond and upstream is different from the modeling used below Rising Pond.
Briefly, how do these modeling approaches differ and what are the
implications for EPA's understanding of the river in Reaches 9 into
Connecticut?
A: CT1D is the modeling analysis that was used to examine PCB transport and
exposures and fish bioaccumulation in Connecticut (Reaches 9-16). It is a mass
balance model but is different than the Modeling Framework used for Reaches 5-8.
CT1D focuses on the major impoundments along the River in Reaches 9-16,
predicting PCB concentrations in water, sediment and fish. This model provides an
understanding of natural recovery and how remediation in upstream areas under
the various alternatives under consideration are expected to impact Connecticut.
2-4-G.
Q: If [Woods Pond is] losing 16kg/year of PCBs, why do you say no natural
cleaning is happening?
A: The issue of concern is that the rate of natural recovery in the River is very slow,
so slow that target risk levels will not be achieved for a very long time (more than
250 years in many cases). While the model estimates that on average 16 kilograms
of PCBs leave Woods Pond every year over the duration modeled, the amount of
PCBs in the River is very large so that downstream transport of 16 kg/year is not
significantly depleting the amount of PCBs that are in Reaches 5 and 6. The
estimate of 16 kg/yr equates to approximately 35 lbs/yr. GE estimates that there
are between 18,000 and 98,000 lbs. of PCBs in the River sediments between the
Confluence and Woods Pond Dam. This does not account for the continuing input
of PCBs from the eroding river banks. Moreover, PCBs that leave Woods Pond are
still in the River and continue to work their way down the River where they
contribute to downstream contamination.Welcome
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Presentation One: Remediation Technologies and
Techniques, Michael Palermo Ph.D, Mike Palermo
Consulting Inc.
3-1-A.
Q: Are lessons learned by remediation of Hudson River PCB contamination
shared with Housatonic remediation efforts? Is the same team working on
both?
A: Information gained from the Hudson experience is being applied to the
Housatonic as appropriate by normal coordination activities within EPA. The EPA
Housatonic Team toured the Hudson during the Phase I remediation, attended the
Hudson Peer Review, and has reviewed all of the documents produced in the
process. In addition, Michael Palermo, Ph.D., consults for both EPA Region 2 for
the Hudson and EPA Region 1 for the Housatonic River.
3-1-B.
Q: Is there a suction system (not dredging) which would discern between
PCBs and invertebrates or vertebrates (without killing critters) to return them
back to the environment? The PCBs could then be [disposed of by] burning
or bacteria, etc.
A: No. There are measures that have been taken to "reject" large organisms (such
as sea turtles) from being taken by hopper dredges. Other than that, no dredged
equipment or suction equipment that we are aware of has any provision to
separate organisms from sediment, nor PCBs from sediment.
3-1-C.
Q: How would you design a cap in a pond or lake that contains natural
springs feeding into the lake below the cap?
A: Site specific evaluations would be required. Springs would likely occur in limited
areas. If flow velocities were high, conventional caps over these areas may not be
feasible. For any project area, the groundwater flow conditions are an important
factor in cap design.
3-1-D.
Q: What is the lifetime of an in-situ cap? Have any of the caps failed? If
capping is done in Rest of River, who will be responsible for monitoring -
EPA or GE? At what cost?
A: The lifetime of a cap can be defined in different terms, so there is no easy
answer. We would commonly design the armor layer component of a cap to resist
erosion events for a 100-year return interval (i.e. a 100-year storm). But if a higher
energy event occurs, any movement of the armor layer would be in localized areas
and could be repaired. For sites with contaminants such as PCBs, we can
commonly design the cap component for chemical isolation to provide the
necessary isolation capacity under steady state conditions in perpetuity.
Construction failure (like a mudwave) can be prevented by taking appropriate careduring cap placement. A few sites have experienced movement of contaminants
through the caps due to unanticipated conditions (e.g. the presence of mobile non
aqueous phase liquid (NAPL) in the sediments). Appropriate site characterization,
design, construction, and monitoring of caps is needed to prevent any failure
scenario from occurring.
Monitoring is necessary for any capping project. Responsibility for monitoring
would be the responsibility of GE with EPA oversight.
3-1-E.
Q: What are "institutional controls"?
A: Institutional controls (ICs) are non-engineering measures intended to affect
human activities in such a way as to prevent or reduce exposure to hazardous
substances, often by limiting land or resource use. ICs are commonly a part of any
MNR or capping remedy. The most common ICs for sediment contamination
include fish advisories, restrictions on vessel size operating in capped areas,
restrictions on anchorages in capped areas, etc. However ICs are not considered
to be the sole component of a remedy if other practicable and more permanent
alternatives exist.
3-1-F.
Q: Is the EPA keeping up with the latest technologies in dredging, especially
suction type dredges?
A: EPA becomes aware of new information from contacts within regional offices,
EPA research labs, and other agencies, especially the US Army Corps of
Engineers. In addition, EPA's consultants work to evaluate the latest technologies
for possible application to projects. The latest information is presented at national
conferences attended by the EPA Housatonic River team and its consultants.
3-1-G.
Q: When planning to remove floodplain soils, how do you determine the
extent of area to be removed? Are not floodplains amorphous and extensive?
A: No cleanup of the floodplain has yet been decided. Because the floodplain has
numerous Exposure Areas, a range of PCB concentrations, different habitat values
and other factors, achieving a desired level of risk reduction could involve selection
of subareas based on both PCB concentrations and other factors. A demonstration
model at the May 7 Charrette will illustrate a tool which allows for the potential
balancing of these factors.
3-1-H.
Q: In 20 years, you have not gone through a 500 year flood, including Silver
Lake?
A: In general, the intensity (flow or river stage) of flood events for various return
intervals is determined based on statistical evaluations of historic data. If a new
severe event occurs, it would be added to the data set, and the nature of events for
given return intervals would be appropriately adjusted. In addition to this, any
changes in the nature of the drainage basin for the river, such as increased land
clearing, has to be considered in characterizing the events for various return
intervals.
3-1-I.
Q: How thick is a cap? Woods Pond is very shallow and a cap could perhaps
be above water level.
A: Cap thicknesses would vary depending on the erosion potential, PCB
concentrations, habitat layers, and other processes at work at sites. In general,engineered cap thicknesses would be on the order of 2 to 3 feet for a PCB site. If a
cap is selected as a remedy component for Woods Pond, most active alternatives
include some pre-cap sediment removal so that the cap would match the pre-
remediation sediment elevation.
3-1-J.
Q: Why is in-situ treatment of sediment not discussed as a remedy? Can you
speak about special soil bacteria that treat or break down PCBs?
A: In-situ treatment technologies, whether biological or non-biological, are not
among the alternatives in the Revised CMS because of the lack of effectiveness
and implementation when considered for in situ applications. While some in-situ
technologies could potentially be effective if the treatment media could be brought
into contact with the contaminants (i.e. PCBs) in the sediment, this is extremely
difficult to do for sediments for a number of reasons, and has never been done
effectively over the long-term. Therefore, because contamination in Housatonic
River sediments can extend down through several feet of sediment, in-situ
technologies were not considered to be effective. While in some cases, PCBs can
be broken down by bacteria, the rate of biodegradation for certain PCBs (such as
those in the River) is very slow. Moreover, any large-scale continuing disruption of
the sediment to achieve a thorough mixing of a treatment media over time would
be even more detrimental to organisms in the river than proven removal
technologies that can be implemented much more quickly and completely with
appropriate restoration. Similar issues exist in the floodplain, with the additional
consideration that technologies that have been demonstrated to date would require
clearing of the vegetation and subsequent "farming" of the soil to introduce the
treatment media.
3-1-K.
Q: How do you factor the damage done by dredging into the project risk
assessment? How does the heavy equipment get to the digging location in
wetlands or other sensitive areas?
A: Dredging would impact existing benthic organisms living in the sediments due to
the excavation process, and also due to the dewatering and disposal of the
sediments. Fortunately, recolonization of benthic organisms is typically rapid
following a dredging operation.
In the floodplain, the equipment used for any excavation would require some
construction of access roadways. In addition, there is an entire industry devoted to
the production and implementation of low-impact equipment to minimize the effects
of such work in these habitats, and there have been proven restoration techniques
following such intrusion as necessary. To the degree possible, sensitive areas
would be avoided if the desired reduction in risk can be achieved by active
remediation of other areas. The May 7 Charrette will have a demonstration model
to illustrate the implementation of trade-offs in the selection of areas for active
remediation.
3-1-L.
Q: What kinds of improvements have been made in the past 20-30 years in
dredging technologies?
A: The dredging community has developed remarkable improvements in both
dredging hardware and software in the last 20 years. New equipment such as
environmental buckets for mechanical dredges, articulated ladders for hydraulic
dredges, and improved sediment processing methods have been developed and
applied to more recent projects. On the software side, the accuracy of dredging
operations has been dramatically improved by application of GPS and positioning
software that can track progress of work and display locations of the active
excavation process to operators in real time.
3-1-M.Q: How is PCB sediment removed from very rocky areas of the river?
A: Rocky conditions (or other conditions such as the presence of a large amount of
debris or bedrock) present difficulty for removal of contaminated sediments present
between or below the rocks overlying the area. If dredging is required in such
areas, appropriate equipment must be used. Fortunately, such areas in the River
are very limited in the Reaches being evaluated for active remediation.
3-1-N.
Q: Aren't vacuum type dredging projects better than claw type projects?
A: There are advantages and disadvantages of each type of dredging approach.
Early studies indicated that clamshell dredges with open buckets resulted in
somewhat higher resuspension as compared to hydraulic dredges. But with the
advent of environmental buckets and better operational practices, there is not a
general advantage of hydraulic versus mechanical equipment with respect to
sediment resuspension. However, resuspension is only one of a number of factors
to consider in selecting the appropriate dredging equipment for cleanup at a given
site.
3-1-O.
Q: Do PCBs break down under caps at a similar or higher rate as they would
in the "natural" setting - or does it stymie that process?
A: There may be a slight potential for faster PCB breakdown in the first few
centimeters of depth in a sediment profile in a natural setting due to aerobic
conditions at the sediment surface if this is a condition that promotes greater
degradation of the mix of PCBs present at a site. A cap will reduce that potential for
the surface sediments. However, because the rates for PCB breakdown for most
PCB mixtures are relatively slow in sediment under both aerobic and anaerobic
conditions, the practical difference between capped and uncapped sediments is
negligible.
3-1-P.
Q: Though there were many references to both Woods and Rising Ponds,
with dredging as a possible undertaking, has anyone mentioned that behind
the Glendale Dam in Stockbridge there could also be some accumulation of
PCBs?
A: EPA has data on PCB concentrations in sediment for all of the impoundments
on the River, and some of the remedial alternatives under consideration include
removal of sediments from the impoundments in Reach 7 (Woods Pond Dam to the
headwaters of Rising Pond), which includes Glendale Dam.Welcome
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Presentation Two: Restoration Techniques, Keith Bowers,
Biohabitats Inc.
3-2-A.
Q: Could you talk about the use of vanes and weirs to change the energy of
the river flow to protect banks instead of using rip-rap?
A: Rock or log vanes and weirs can be used in a channel to direct the river flow to
the center of stream, reducing near bank shear stresses and potential riverbank
erosion.
3-2-B.
Q: When planning and designing botanical restoration for riparian and
floodplain ecosystems, do you account for long term monitoring? These
ecosystems are complex and have taken centuries to be created. Is it the
height of human hubris to expect one for one replacement?
A: Vegetation monitoring plays an important and critical role in ensuring that
targeted plant communities are being established during the restoration process.
As has been documented in the River, the current system is the result of responses
to perturbations that occurred only a little over a century ago. While one to one
replacement may be the goal, other goals may be desirable (such as including an
evaluation of the future trajectory of the system). However, if a one to one goal is
what is desired, then the timeframe for the measurement of success must be
established and will vary according to habitat type.
3-2-C.
Q: Regarding ecological restoration, I did not see animals listed; plants were,
but not animals. How does animal restoration (not just fish) occur in river
restoration?
A: Animal and fish restoration (as well as plants) are incorporated into all river
restoration projects through both active and passive strategies. Passive animal
restoration involves restoring the appropriate soil structure, in-stream habitat and
riparian plant communities to facilitate natural recolonization of adjacent
populations of animals and fish. An active animal and fish restoration strategy may
involve capturing, holding (potentially propagating), and replacing species following
the restoration.
3-2-D.
Q: Can you talk more about collaboration, especially the input of the
environmental community and other river users?
A: Successful ecological restoration projects embrace strategies that engage
stakeholders (river users, neighborhoods, property owners, businesses, special
interest groups, government agencies and concerned citizens, etc.) throughout the
planning, implementation, monitoring and management stages of a project.
Adaptive management can provide the framework for facilitating this type of
ongoing collaboration.
3-2-E.Q: How are very rocky riverbeds restored?
A: Conducting sediment particle size and distribution analyses of a reference
riverbed prior to restoration and then replicating that same particle size and
distribution during the restoration reconstruction process can restore rocky
riverbeds.
3-2-F.
Q: When you say you have much data for the Housatonic, do you in fact
mean the river from its source to the ocean, or just sites around the GE
contamination?
A: The area of Rest of River that is under consideration for active cleanup
extending from the Confluence to Rising Pond Dam has had an enormous amount
of data collected and evaluated. That being said, extensive characterization has
also been conducted down to Derby Dam in Connecticut.
3-2-G.
Q: EPA seems to like to do a lot of capping and dredging; what is your
experience with restoration that has occurred with this sort of remediation?
A: Remediation often requires the removal of contaminants through dredging and
capping. Ecological restoration can be effectively and successfully used to mitigate
the disturbance caused by the removal of the contaminants. As to capping, see
response 3-2-I.
3-2-H.
Q: Do muskrats or otters love armored banks?
A: No, it is not likely that they "love" armored banks because they are not equipped
to move large rocks. However, as has been observed in the 2 miles of the East
Branch that have been remediated, the activities of species such as beaver and
muskrat have not been inhibited by the armored banks.
3-2-I.
Q: Can you discuss how the pre-existing ecosystems are re-established
under capping or under dredging? Are there differences? How effective is
the restoration?
A: If a remediation action that involves capping is selected, then subsequent
restoration strategies will need to incorporate the capping into their design,
implementation and monitoring. The type and nature of the restoration strategies
will vary widely depending on the location and context of the capping and dredging,
and may include the explicit inclusion of a habitat layer which is designed into the
cap. Done right, these strategies can be very effective in restoring the health,
integrity and diversity of the ecosystem.
3-2-J.
Q: Can you walk us through a possible timeline for restoration of the
Housatonic down to Woods Pond, assuming an aggressive dredging and
removal effort? How long does it take to get the river and flood plain to be
similar to what it looks like today?
A: Without a decision yet on the remedy, it is impossible to determine a timeline for
restoration. The length of time for the system to be restored to conditions similar to
those existing today will depend on the method, approach, and management of
both the remediation and restoration strategies. Active, comprehensive, and
diligent ecological restoration coupled with a surgical approach to cleanup will
greatly accelerate the recovery processes of the River, riverbanks and floodplain
from any type of disturbance.3-2-K.
Q: Some individuals do not believe vernal pool can be restored once they are
dredged, etc. Can you comment?
A: Vernal pools can be successfully restored after dredging provided that clear and
measurable goals and objectives are established prior to disturbance. That has
been already demonstrated at this site with the vernal pool which was cleaned up
during the 1!-Mile cleanup. Obligate species including fairy shrimp and wood frogs
have been documented repeatedly following restoration.
3-2-L.
Q: Are you satisfied with the restoration of the Housatonic River in Fred
Garner Park, Pittsfield? I am talking about the river itself. Do you think it can
sustain trout? Micro-invertebrates?
A: Regarding the restoration, yes, the River bottom habitat is very similar to what
was present before the removal action, except that the sediments do not contain
elevated levels of PCBs. While habitat for trout might be better than it was before
cleanup because the River does not contain elevated levels of PCBs for which trout
are more susceptible than some of the other fish in the River, temperatures and
habitat structure in this stretch of the River have always limited the use of this area
by trout during much of the summer season and for reproduction. Any trout found
along this stretch of the River would be holdovers from the stocking program that
the State conducts. Conditions are not conducive (nor were they prior to cleanup)
for reproduction to occur, as is the case in most of Reaches 5 and 6, with very few
individuals observed during the intensive fish community characterization efforts.
The macroinvertebrate community in this area was studied quantitatively, and the
community responded positively to the 99% removal of PCBs that were impacting
the community.
3-2-M.
Q: Will the remediation-restoration plan allow for the effects of dam removal?
A: A remedy has yet to be decided, however EPA is considering the concerns and
issues regarding dam removal for any remedy which is selected.
3-2-N.
Q: Keith Bowers mentioned cutting down high embankments as part of
restoration. What about kingfishers and bank swallows that use those banks
as nesting habitat?
A: As part of a potential restoration strategy, high banks on the inside of meander
bends could be lowered to allow greater connectivity between the River and its
floodplain while outside meander bend riverbanks may be maintained or stabilized
to facilitate ample habitat for kingfishers and bank swallows.Welcome
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Presentation Three: Alternatives and Technologies, Bob
Cianciarulo, EPA Chief, Massachusetts Superfund Section
3-3-A.
Q: Why do public officials always use the word "cleanup" when it is evident
that that is not happening in "the Rest of River"?
A: The term cleanup is not referring to the current processes occurring in the Rest
of River, except when discussed in the context of Monitored Natural Recovery
(MNR). The use of the term cleanup most often refers to the implementation of an
active remedy to remove PCBs. Any cleanup of a hazardous waste site is a
complex process that often requires many years of study and engineering design to
ensure that the appropriate remedy is selected and implemented; that work has
been conducted at this site and EPA is now evaluating alternatives to select a
remedy that is best suited to the River. This cleanup is also governed by the
Consent Decree, with which GE, EPA and other parties must comply.
3-3-B.
Q: When can we eat the fish?
A: Because PCBs bioaccumulate and biomagnify in fish, even small amounts of
PCBs in the environment can lead to restrictions or outright bans on fish
consumption. The different remedial alternatives for the River that have been
examined and are currently being evaluated by EPA all will require fish
consumption advisories for the next few decades or longer. However, a number of
active alternatives allow for the safe consumption of some fish in a few years
following cleanup.
3-3-C.
Q: When in Reaches 9-16 (i.e. the rest of the river [in Connecticut]) the active
remedy suggested is "Monitored Natural Recovery." How can that be called a
"cleanup" considering the persistence of PCBs?
A: GE evaluated alternatives which focused on the most contaminated sections of
the River that pose a risk to human health and ecological receptors. PCB
concentrations in sediment drop substantially below Rising Pond (Reach 8) to
levels that, according to the peer-reviewed Human Health Risk Assessment, do not
pose risks to human health and have only very localized and limited effects on
wildlife, yet still result in violation of water quality criteria and fish consumption
advisories. Cleanup efforts upstream would reduce PCB inputs to Connecticut
(Reaches 9-16).
3-3-D.
Q: Why are we looking at GE's summary of alternatives? Doesn't the EPA
have its own summary, for instance how deep some removal has to be?
A: Under the terms of the Consent Decree, GE is responsible for the development
of the Corrective Measures Study (CMS) and Revised CMS, which includes a
summary of the range of alternatives described and evaluated therein. EPA is
using the Revised CMS, along with other sources of information, in developing its
own recommended alternative and is not restricted to considering only thealternatives evaluated by GE.
3-3-E.
Q: In the stretch of Housatonic River already restored, rip-rap was used to
stabilize banks. Do you anticipate any stretches of the Rest of River using
rip-rap for stabilization purposes?
A: The widespread use of stone rip-rap in the upstream remediated portion of the
River was necessary due to the unique conditions in that area, primarily the need
for preservation of the infrastructure and residential properties located immediately
adjacent to the River. This required absolute stabilization of the River channel and
banks. Such conditions are less prevalent downstream of the Confluence. Stone
rip-rap is only one of several bank stabilization techniques that will be evaluated in
the engineering design of any remediation in the Rest of River.
3-3-F.
Q: Is it EPA who does post-restoration monitoring, with GE funding this
monitoring? If not EPA, who is responsible and what [role] does EPA have in
this ongoing post-remediation/restoration monitoring?
A: Under the Consent Decree, GE is required to conduct and pay for any
remediation in the Rest of River. Monitoring during and after remediation is
considered a component of the remediation and would therefore be performed and
paid for by GE. As has been the case in the past for all of GE's activities, EPA will
review and approve all monitoring plans and conduct oversight as appropriate on
all remediation and monitoring activities.
3-3-G.
Q: How does EPA view newer, innovative bioremediation techniques for
PCBs - [with] skepticism, enthusiasm, curiosity? Is EPA willing to include
these techniques (particularly in-situ methods) at least on a trial basis? In
such a large and costly project, it would seem that "cutting edge" technology
should be welcomed, even if it would mean more time is needed to evaluate
its results.
A: EPA agrees that innovative technologies should be considered as part of any
hazardous waste site remediation, provided that such technologies are shown to
be effective. Accordingly, EPA views innovative bioremediation techniques,
particularly for PCB-contaminated sediment and soil, with curiosity and
enthusiasm, but - as they have not been proven to work at most sites - also with
appropriate skepticism. The advantages of waiting for additional technologies to
become available must be weighed against the disadvantages of allowing
documented risks to human health and the environment to continue without taking
action, as these risks have already occurred over many years.
3-3-H.
Q: In the floodplain area excavation slide presented earlier [in Mini Workshop
Three], were the trees present excavated around or were they removed? In
cases where trees are removed in the floodplain area, what have been
restoration practices on river sites?
A: In most cases it is difficult to excavate around large trees and ensure that the
contamination is removed adequately; that being said, it is not a given. Although
immediate replacement of large trees that have been growing for several decades
is not possible as part of restoration, it is possible to plant smaller trees of the same
species and then manage the restored area to ensure that re-establishment of
mature forest will occur in the shortest possible time.
3-3-I.
Q: Bob Cianciarulo mentioned parts per million, but the tables in pp. 9 and 10[of Workbook Three] are in mg/kg. Please help us convert mg/kg to parts per
million.
A: Parts per million (ppm) and milligrams per kilogram (mg/kg) are the same; 1
mg/kg = 1 ppm.
3-3-J.
Q: How important is cost as a consideration and why?
A: Cost is one of the six Selection Decision Factors required under the Consent
Decree and RCRA Permit. Cost is also considered in selecting a remedy at virtually
all Superfund sites.
3-3-K.
Q: Do any of the caps involve geotextile materials, or are only "natural"
materials being considered?
A: None of the cap designs currently under consideration include the use of
geotextile materials.
3-3-L.
Q: After the Charrette, [what is the] general time frame of future events:
EPA Review/Decision - weeks/months?
Then, Public Response - weeks/months?
Then, Appeal - months/years?
Best guess when it would start and how long to implement (how many
years)?
A: EPA Review/Proposal is expected Fall 2011. Public Comments would follow in
Fall/Winter 2011. EPA Remedy Selection/Permit Modification is an important stage
as well. The time required by a possible appeal is unknown.
3-3-M.
Q: Selection decision standards: Do "costs" simply consider the cost to GE
or also consider costs to the community/citizens of alternatives?
A: The Selection Decision Factor of "Cost" refers to the actual cost of designing,
implementing, and monitoring the remedy. Community costs, such as (for example)
ancillary effects of increased truck traffic, noise and other disruptions, and
economic impacts from such things as decreased tourism, are considered in the
Selection Decision Factor of "Short-Term Effectiveness."
3-3-N.
Q: What did EPA learn from the first 2 mile cleanup and how does EPA plan
to apply these lessons to the rest of the river remediation?
A: There were a number of lessons learned from the cleanup implemented on the
East Branch, both the !-Mile Reach conducted by GE and the 1!-Mile Reach
conducted by EPA, both in evaluation of construction methods and cleanup
effectiveness. For example, experience was gained in using sheet-pile to permit
dry excavation and the use of the dam-and-pipe bypass system when driving
sheet-pile was not possible due to bedrock. In addition, the effectiveness of the
remedy was measured and continues to be evaluated over time. All lessons
learned on the earlier cleanup will be applied to any remediation in the Rest of
River.
3-3-O.Q: When you show floodplain location in an area with trees, that means all
the trees come down and out first, right? Is showing the trees misleading?
Where in the criteria do you deal with damage caused by the remediation?
A: In some cases trees must be removed from areas of floodplain that are actively
remediated, while in others, there may be other options. Impacts from remediation,
after all possible ways to reduce, minimize, or mitigate damage have been
considered, are considered as part of the "Short-Term Effectiveness" and "Long-
Term Effectiveness" Selection Decision Factors. Restoration can speed the return
of remediated areas to a desirable condition, as noted above.
3-3-P.
Q: Can the riverbed be divided in half, dried out, driven down by the repair
crew and decontaminated (like a high use highway), and then dried out to
work on the other side?
A: Yes, this and other techniques will be considered not only in the selection of any
active cleanup but more importantly, in any subsequent design for a particular
reach of the River.
3-3-Q.
Q: What standards or time frame move an alternative, new, in-situ cleanup
option from "No proven ones that we know about" to "Ok, let's fully consider
or choose this option"?
A: The question of when a technology becomes sufficiently "proven" for use in an
actual site remediation is difficult to answer, other than to note that the process
generally requires several years or more. In general, the consequences of applying
an innovative but unproven technology that ultimately fails are usually more severe
than the potential disadvantages of applying a fully established and effective
technology. Also, please see the response to Question 3-4-G, from Presentation
Four in Mini Workshop Three.Welcome
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Presentation Four: Environmentally Sensible Remediation
Concepts, Susan C. Svirsky, EPA Project Manager, Rest of
River
3-4-A.
Q: The section of the river from Woods Pond south has historically been an
integral part of the economies of Lenox and Lee. Is the remediation of the
economic assets part of the overall strategic thinking that will go into the
final plan?
A: EPA certainly shares the concerns of many members of the public, as well as
local officials, regarding the impact that a potential remediation might have on the
local economy. If a large-scale remediation is implemented, it will have the
potential to infuse considerable additional capital into local economies, but like any
large construction project it may have some negative aspects as well. EPA will
work to ensure that the effects of any remediation are managed to minimize
potential negative impacts while maximizing the potential for positive effects on the
local economy.
3-4-B.
Q: The HHRA shows that consumption of fish is such a high risk that
consumption advisory signs posted in Massachusetts show a fish on a plate
with an X, meaning Do Not Eat. Why are the fish consumption signs in
Connecticut small in size and convoluted in wording?
A: The warning signs in Connecticut were designed by the State of Connecticut;
accordingly, EPA has no comment on these signs.
3-4-C.
Q: In Wednesday's risk assessment [Mini Workshop] presentation, it was
declared that the reaches of the river at the Massachusetts-Connecticut
border displayed negligible human risk. How is it then that Connecticut lists
the river as an impaired waterway?
A: The Housatonic River in Connecticut is listed as an impaired waterway because
it does not meet water quality standards and/or designated uses as defined by the
State of Connecticut under the Clean Water Act
(http://www.ct.gov/dep/lib/dep/water/water_quality_standards/wqs.pdf).
Risks in Connecticut from direct contact to soil and sediment and agricultural
activities do not pose an unacceptable risk in EPA's evaluation, however risks
remain from consumption of fish.
3-4-D.
Q: What are the hazards/risks of thermal and chemical treatment of PCBs?
A: Both thermal desorption and chemical extraction of PCBs, as discussed and
evaluated in Section 9 of the Corrective Measures Study, are well-established and
well-controlled industrial processes for the separation of PCBs (and/or other
organic contaminants) from sediment and soil. If implemented correctly they wouldnot pose any incremental risk to human health or the environment.
3-4-E.
Q: Please explain the Consent Decree: initiation process and ruling
requirements, including but not limited to the CMS.
A: See the information relating to the Consent Decree on EPA's website at
www.epa.gov/ne/ge/cleanupagreement.html.
3-4-F.
Q: Does "overall protection of human health and the environment" include
taking steps to encourage the recovery or re-colonization of injured species,
such as mink, otter and wood ducks?
A: The term "overall protection of human health and the environment" is intended
to have considerable room for interpretation depending on site-specific conditions
and requirements. If active remediation is selected as a component of a Rest of
River action, restoration measures would be included, and such restoration
measures can include recovery or re-colonization of the injured species.
3-4-G.
Q: What is your view of available bacterial bioremediation technologies (esp.
Biotech Corp.)?
A: EPA has been in communication with BioTech and has requested both data
from the sites which BioTech cites as successes and also references for the other
project managers for us to contact. We have yet to receive this information.
BioTech has informed EPA that it is intending to conduct a bench-scale test in the
lab using Housatonic soil/sediment to measure if its "factor" could result in the
degradation of Housatonic PCBs.
It should be noted that Chris Young, the president of BioTech in a meeting with
EPA indicated:
The technology has only been applied in a "land-farming" scenario to date, there
have been no in situ applications.
Mr. Young was doubtful that the technology could be applied in situ to river
sediments due to the problems associated with getting contact of their "Factor" to
the PCBs in sediment when applied through the water column.
The company was just beginning to pilot a technique to deliver the "Factor" to
floodplain soil in situ, however there are a number of considerations that are still
unknown, including most importantly:
The ability of a water cannon delivery system (eliminating the need to clear
the vegetation )to allow for penetration through the vegetation and then the
floodplain surface or "duff" layer (leaves and other degrading materials
forming a layer at the surface of the floodplain soil profile)
Penetration and effective in situ remediation to the 1 foot target depth
The need for effective performance of the "factor" which requires significant
enhancement with nutrients, and the subsequent effects on floodplain
conditions
EPA remains hopeful that innovative technologies have promise for future
consideration within an adaptive management framework for any active remedy.
3-4-H.
Q: When soil bacteria run into PCBs they lose the ability to create a protein
that breaks down organic chemicals like PCBs. Chris Young of Biotech
builds up a high soil bacteria population and sprays them with the protein
they can't synthesize on their own. The PCBs are broken down. Biotech has
field tested results with California's EPA seal of approval. Mussels and clamsnaturally filter sediment. Mussels exist in the River. Some mussels
symbiotically use bacteria. Has anyone thought of using biological routes
(mussels) to bioremediate (protein helped bacteria)?
A: Please see the response to Question 3-4-G, above. BioTech Restorations has
not indicated that using mussels or any other species is either necessary or
desirable as a part of their process. As documented in the Ecological
Characterization, few mussels occur from the Confluence to Woods Pond Dam,
therefore they have no role in assimilating PCBs from the system from the
perspective of remediation. As also measured in the 1!-Mile cleanup, mussels
remove a very small fraction of the PCBs from the system.
3-4-I.
Q: How will you keep the capping of Silver Lake from re-contaminating the
cleaned up part of the Housatonic River in Pittsfield?
A: The Silver Lake project is being designed to minimize the impacts to the River.
The actions being considered are cap placement rates, cap material, silt curtains,
turbidity meters, and ongoing sampling of water column total suspended solids
(TSS) and PCBs concentrations.
3-4-J.
Q: The community was invited to an information session on sediment
remedies. We saw a company with proven field tests of PCB breakdown with
simple soil bacteria. We also saw another company present a dredging
strategy that had much less footprint then the dredges you showed. The first
company, Biotech, got California's EPA to declare highly PCB contaminated
land to be open use. You are connected to the Army Corps of Engineers,
Biotech spoke of the Army's resistance to this company because, maybe, it
would up end convention, put people out of outdated dredging jobs and
force people to change the way they think. How do you feel about this?
A: EPA has no knowledge of any resistance on the part of the US Army Corps of
Engineers to development of technologies for bioremediation of PCBs or, indeed,
to the development of new technologies generally.
3-4-K.
Q: With the success and positive river remediation projects across the
country, shouldn't the business community be behind a complete
remediation of the Housatonic so they could market the river corridor for
increased tourism opportunities?
A: EPA's focus is proposing a remedy for the Rest of River that addresses
unacceptable risks to people and the environment. To the extent that questions of
marketing go beyond that focus, EPA is not in a position to comment at this point
as there is no selected remedy. However, EPA is beginning to discuss with
community and local business interests some of their concerns related to potential
socioeconomic impacts of various scale projects. Community members have
suggested using a range of representative alternatives identified in GE's Revised
Corrective Measures Study to illustrate how economic impacts could potentially be
assessed or construction impacts potentially mitigated. While specific issues
regarding impacts are usually clarified, assessed, and answered following the
remedy selection, EPA welcomes these discussions as well as suggestions and
guidance from community members in identifying potential socioeconomic issues
at any point in the process.
3-4-L.
Q: How can MNR work where PCBs are [not] stable in the banks where
flooding and pollution of PCBs is deep and wide, and fish, fowl continue to
be affected?A: A major problem with implementation of MNR as the sole remedy for the entire
River is the large inventory of PCBs present in the banks and sediment. The data
clearly demonstrate that there are continuing significant sources of internally
generated PCBs within the Rest of River. Studies have shown that the banks are a
source of approximately half of the mass of PCBs moving downstream and that
PCBs in sediment are the source of approximately half of the remaining PCBs
moving through the system, with approximately 7% coming from upstream sources.
Nothing indicates that the PCBs are being covered by cleaner sediments in the
long term.
3-4-M.
Q: Where were the Native American fish weirs that were discovered (or their
remains) in both Massachusetts and Connecticut?
A: To protect certain unmonitored archaeological and historical artifacts, the
Massachusetts Historical Commission has established a policy of not releasing
their locations. EPA believes it is in the best interest of preserving these important
artifacts to adhere to this policy.
3-4-N.
Q: Could the tremendous rise in the number of young autistic children in the
Lee Public Schools be related to the closeness of their homes to the
Housatonic River?
A: EPA is not aware of any scientific studies on the incidence of autism specific to
Lee public schools. However, autism is the subject of a great number of ongoing
scientific studies to understand its prevalence, underlying causes, and options for
treatment. Much research regarding possible causes of autism has focused on
genetics, although, more recently, scientists have begun exploring environmental
factors that are known or suspected to influence early development of the brain
and nervous system. "Recent studies suggest that factors such as parental age
and exposure to infections, toxins, and other biological agents may confer
environmental risk." (IACC 2011). While there is growing evidence suggesting
neurodevelopmental effects of PCBs, EPA is not aware of scientific studies that
directly link PCBs with autism. More information about possible causes of autism is
available in an April 2011 Public Broadcasting System series on the topic of autism
at http://www.pbs.org/newshour/bb/health/jan-june11/autism_04-18.html.
References:
Interagency Autism Coordinating Committee. 2011 IACC Strategic Plan for Autism Spectrum Disorder
Research. 2011 January. Retrieved from the U.S. Department of Health and Human Services
Interagency Autism Coordinating Committee website at http://iacc.hhs.gov/strategic-
plan/2011/index.shtml.
3-4-O.
Q: Sites around homes in Pittsfield were cleaned up when there were 3 or
more parts per million. How can 25 parts per million be okay in the river?
A: Under the terms of the Consent Decree, GE was required to remediate any
residential properties with an average soil PCB concentration of 2 mg/kg (ppm) or
greater. The threshold concentration of 2 ppm was intended to be protective of
human health and assumed a high level of exposure consistent with regular use of
residential lawns. Because cleanup decisions regarding contaminated floodplain
soil and/or River sediment will be based on non-residential uses (for example, dirt-
biking and canoeing, among others, in addition to ecological considerations), the
criterion of 2 ppm does not apply. Please note that EPA has not indicated that a
concentration of 25 ppm in soil or sediment is either acceptable or unacceptable -
the acceptability of a particular concentration in a particular medium is part of the
process of evaluating the various remedial alternatives that is currently ongoing.
3-4-P.Q: Where has and where will money come from for all the research that has
gone into preparing for and holding the mini workshops?
A: The mini-workshops were conducted under a U.S. Army Corps of Engineers
contract and funded by EPA. Under the terms of the Consent Decree, GE is
required to reimburse EPA for many project-related costs, subject to some
limitations.
3-4-Q.
Q: To moderator: at times some questions that are asked may not be specific
to the current presenters' expertise - will all questions be reviewed by any of
the presenters from any of the workshops and be answered on the website
even by multiple presenters?
A: Answers to all questions posed at the mini-workshops are now posted on-line.
3-4-R.
Q: Why are we even talking about a cleanup for the rest of river when point
source pollution still exists at Silver Lake and Unkamet Brook and other
areas?
A: The cleanup approaches for non-Rest-of-River areas of the Site were selected
at the time of the Consent Decree. The cleanup process at Silver Lake and
Unkamet Brook specified in the Consent Decree is ongoing.
3-4-S.
Q: Show the people of the Berkshires what restoration will look like.
Suggestion: why don't you require GE to restore a small section of the river-
Canoe Meadows- so as to demonstrate what the river will look like once it's
restored? As it stands today, many people are none too sure that EPA and
GE have the ability to restore the river so that it remains a jubilant place for
wildlife and for people.
A: As EPA considers the appropriate course of action for the overall cleanup for
Rest of River, we will also consider what, if any, "pilot" studies ought to be
conducted.Welcome
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